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Abstract
  One conjecture in the theory of incentives is that incentives based on broader outcomes may be better at motivating agents than incentives based on narrow measures.  A more nuanced statement of this conjecture is that incentives of different breadth are appropriate for different agents.  We designed an experiment to test these hypotheses.  We allocated participating SME entrepreneurs to 26, simultaneous training sessions in the Philippines and gave the trainers incentives based on the average score of their students on standardized tests. We then examined outcomes based on participant satisfaction ratings of the trainer. Our results suggest that incentives based on broad outcomes are more effective than incentives based on narrow outcomes for trainers of average or above average ability.  However, all incentives might improve outcomes for the less capable trainers.  
1 Introduction

It is widely conjectured that perverse incentives are the cause of underperformance at the level of the individual, the firm and the economy.  The more recent theoretical work on incentives has highlighted how incentives based on indi​cators not closely related to the objectives that matter most can be distracting rather than moti​vating (Holmstrom and Milgrom 1991). These concerns about incentives for teachers were voiced even before the theoretical advances by Murnane and Cohen (1986).  Our results suggest that, as theory predicts, incentives do have an effect on outcomes but, incentives based on narrow outcomes can be ineffective or even counterproductive.
However, the statistical study of the impact of incentives is limited by the fact that institutions vary endogenously and most analyses of ex post data suffer from problems caused by omitted variable bias, simultaneity bias and selection bias.  Individuals destined to succeed, firms destined to prosper, and countries destined to grow may adopt better incentives than those less likely to do well.  Also there may simply not be enough institutional variation across units to examine some interesting hypotheses.  Prospective reformers therefore find insufficient guidance in the existing econometrics literature on which incentives would be most effective.  

In recent years, artificial experimental methods have entered the mainstream of economic analysis, with experimental papers now appearing regularly in all the major journals.  Indeed experimental economics has forced economists to rethink their cherished assumptions of rationality, and led to a gestalt shift in economic thought.  


Such artificial experimental data suffers from a lack of contextual validity.
  Laboratory incentives imperfectly mimic real world situations and the stakes are usually much lower.  Thus while useful, a “laboratory experimental analysis” may not provide sufficient evidence for a widespread policy reform.  It may however provide enough evidence for a “real policy experiment”.  In fact real policy experiments have recently been tried, for example with schools in several developing countries (Kremer 2002).  
This paper is structured as follows.  We begin with describing a “Prospective, Randomized Evaluation Procedure” (PREP) application that we conducted in the Philippines. We selected the simple case of marketing workshops for SME entrepreneurs. The central question was the effectiveness of providing incentives for trainers.  Incentives are presumed to have an effect on behavior but there are several concerns about the effect of incentives on teachers and trainers, or for that matter any activity where outcomes of real value are difficult to measure (Holmstrom and Milgrom 1991, Prendergast 1999; Dixit 2001, Azfar 2002).  To address these concerns we offered trainers incentives based on different outcomes and compared their performance across groups.  More recently, Eberts, Holleneck and Stone (2000) have shown that a school that introduced merit pay based on stu​dent retention, improved its performance as measured by retention rates, but may have under​mined per​form​ance more broadly defined.  However, their paper involves the comparison of only two schools, making any clear inference difficult.  Our results suggest that, as theory predicts, incentives do have an effect on outcomes but, if inappropriately designed, can be ineffective or even counterproductive.  Our results resonate with the concurrent work done by Glewwe et al. (2003) who find that in Kenya the provision of monetary incentives to teachers only led to short-term improvements in student performance.  
Finally we offer some recommendations on how to conduct better a study like this one so as to obtain clearer results in the future.  

2 Evaluating the impact of trainer incentives

We now describe an example of an actual application of a prospective random evaluation procedure (PREP) we conducted in The Philippines as a part of “the Forums Project” undertaken by the University of Maryland for USAID (United States Agency for International Development).  We chose to apply our metho​dol​ogy to the issue of how to make training programs, which USAID frequently funds, more effective. 
As a concrete case, we picked the training of SME managers in strategic marketing. Our evaluation was focused on the impact of incentives on outcomes. We offered dif​fer​ent groups of trainers different incentives and compared outcomes across groups. 
2.1 Theoretical background and implementation design

In order to fully understand this application, let us provide the background for this exercise in terms of the theory of incen​tives, and the relevance of these ideas for USAID.

Theory and relevance of performance-based incentives. That monetary incentives matter and have an effect on behavior follows easily from the assumptions of rational choice and utility maximization. The early formal work on the theory of incentives showed that incentives could improve performance and empirical work on the provision of incentives in firms showed that incentives did improve performance.
  However, what these theoretical and empirical studies had in common was that the “principal” could observe something closely related to the principal’s interest—in the present example the “principal” would be the funder of the trainers and “observable outcome” would be the quality of the trainer’s teaching.  Changing the premise of observability can call the value of incentives into question.

Subsequent theoretical work has in fact shown that if the principal cannot observe whether his objectives are being maximized, then incentives can be distracting rather than motivating (Holmstrom and Milgrom 1991). The issue has also been highlighted in policy debates on subjects like education where observable variables like scores on standardized tests are thought by many experts to distract rather than motivate teachers.  Teachers may “teach for the test” in response to such incentives, they may encourage students to concentrate on doing well on items the teachers’ incentives are based on and, in extreme cases, may even lead teachers to turn a blind eye toward a cheating student (Jacob and Levitt 2003) .
These insights are clearly relevant for international aid agencies since, in general, the final outcomes of aid pro​grams are not easily measurable and explicit incentives may have to be based on intermediate results. This may lead implementers to improve performance as measured by these inter​mediate results without achieving genuine improvements in performance. Thus, the con​cerns we raise in the discussion and results presented in this paper have a broader relevance to aid programs.

The theory of incentives also suggests that incentives based on broader measures of per​form​ance are more likely to motivate “agents” toward the objectives of their principal than incentives based on narrower measures of per​form​ance. To test this theory we offered trainers incentives based on outcomes of different breadth.  How this was done in described in the next section.

Experimental design for PREP of incentives for trainers in The Philippines. The trainings were conducted by the Institute for Small Scale Industries (ISSI) at the University of The Philip​pines. ISSI routinely conducts trainings for SME managers and proved to be a good partner.  After consultations with ISSI and USAID, we decided to pick strategic marketing as the subject to be taught.

The training was done in two stages.  ISSI hired Dr. Felix Lao, the author of a widely used textbook on strategic marketing in The Philippines, to train the trainers. On 10 November 2002, Dr. Felix Lao trained 30 trainers who were subsequently to train SME managers.  All trainers took an exam at the end of the “trainer training”. Over the subsequent week, trainers were asked to give trial presentations of how they would teach and their performance as teachers was graded by ISSI staff.
  We would use later the exam score and trial presentation grade as two controls when assessing incentive effects on performance.
Though we began with thirty trainers, one trainer left during the training and another did not show up for the trial training. Both were taken out of the sample. Of the remaining 28 trainers, we removed the one who got the lowest score, leaving us with 27 trainers.

The 27 trainers were randomly placed in incentive groups according to Table 1.  Eighteen train​ers—one per group—were provided incentives based on the percentage of responses the stu​dents in their group answered correctly on an exam administered at the end of the training. For these eighteen groups, six groups had exams based on 20 questions, six groups had exams based on 40 ques​tions, and six groups had exams based on 80 questions. The possible monetary values of these incentives are listed in Appendix C and vary from 0 to 10,000 Pesos (approximately 0 to 200 U.S. dollars). Eight trainers did not have incentives based on their students’ performance. These train​ers got a fixed, extra payment of 3,000 Pesos, which we guessed would be the average amount of the incentive payment.
 One failed to show up on the day of the training (24 November), reducing Group 1 by one trainer.
We sent information to trainers on their incentives and the questions their students had to answer were sent to them by mail a week before the training.  This would have allowed them time to take the incentive scheme into account while preparing to teach their sessions.  Thus trainers that were told their incentives would be based on the answers to 20 questions could plan to teach in a way that communicated the answer to the twenty questions without creating a broader understanding of the material.  Trainers who had been assigned 80 questions on the other hand faced the choice of communicating the answers to 80 questions and conveying an understanding of the material.  Given the greater difficulty of making their students learn and remember 80 answers (as compared to 20 answers), they may have preferred developing an understanding of the material.  Trainers were asked not to share this information with others to minimize spillover effects.  
Table 1: Randomization matrix for PEP Training Study
	Group
	Incentives
	Number of questions on test
	Number of classrooms/trainers

	1
	No
	20
	2* 

	2
	No
	40
	3

	3
	No
	80
	3

	4
	Yes
	20
	6

	5
	Yes
	40
	6

	6
	Yes
	80
	6


* In fact, 3 had been planned, but one trainer did not show up.
A total of 274 participants comprising SME owners or senior managers showed up for the training. They were randomly placed in classes of approximately equal size.  All participants provided some basic information and took a pretest of 20 questions. Students then had a five-hour training on strategic marketing (with a lunch break). This was followed by a multiple-choice test of varying length.  Students got time proportional to the number of questions they had to answer.  This was followed by two essay questions.  Finally, we asked several questions about their rating of the trainer as a teacher, whether the training would change how they conducted their business, and whether they would be willing to pay for subsequent trainings.  The data was then computerized by Asia Research Organization (ARO) and checked by ISSI and emailed to the authors for analysis.

2.2 Measures of outcomes

The success of an evaluation depends on the construction of the appropriate indicators of outcomes and performance. For the present application, we used several different indicators to measure outcomes:
· Scores on multiple choice tests;
· Scores on essay questions;
· Scores on satisfaction ratings of the trainer;
· Scores on whether the training changed the way the students would do business; and
· Scores on the willingness to pay for subsequent trainings.
Let us discuss each of these in turn. (Table A.1 has the means and summary statistics of these performance variables.)
Scores on multiple-choice tests. There was one set of twenty questions answered by all stu​dents. Therefore, scores can be compared across groups to produce one kind of evaluation of trainer performance. We would expect to see higher scores in this performance measure for students taught by trainers offered an incentive since the monetary incentives were explicitly based on their students’ multiple-choice scores.  However, for the purposes of donors and policy makers, this could be an unsat​is​fac​tory measure of performance as trainers may simply be “teaching for the test”.  We therefore also measures performance in several other ways.

Scores on essay questions. Students were asked to answer two essay questions.  The ques​tions were then graded by two graders according to specific criteria. We used two graders so we could check for consistent grading: we expected the grades given by the two graders to be cor​related.  The variable we use for the essay scores is then taken as the average of four con​sti​tu​ent variables (i.e., each of the two graders’ scoring of two questions—2 questions times 2 gra​ders).  All four components are significantly correlated with each other as we would expect.  The scores on the essay question may offer a better evaluation of teaching because the train​ers’ incen​tive payments were not based on the scores of the student’s scores on essay ques​tions, and thus higher scores are likely to reflect broad gains in learning and not simply teaching for the test. Also many educators believe that essay questions provide better evaluations than answers to mul​tiple choice questions.

Scores on satisfaction ratings. We asked students a number of questions to determine their satisfaction ratings of their trainer.
 Many of these questions were similar to satisfaction ratings used in American Universities. We had some initial concern about the relevance of the questions to The Philippines context but found that ISSI actually uses similar tools.  There were questions about how clearly the lecturer spoke, whether she was well-prepared, etc. and a general question asking for the overall rating of the lecturer.  As expected, all the components were significantly corre​la​ted with each other.  An aggregate score based on all these ratings is used as one measure of trainer performance.  

Scores on whether the training will help change the way firms do business. When sup​port​ing programs to train SME managers, USAID is primarily interested in changing the way managers do business. The strategic objectives are to encourage growth and trade. Thus, in addi​tion to acquired knowledge and student satisfaction with trainers, it is also important to ask about whether the training would change the way firms do business. (Of course ideally we would go back to The Philippines and examine whether the training actually did change the way firms do business, but this was not possible within our time frame). We, therefore, asked several questions about whether participants believed the training would change the way they would market their products.  All the components of this set of questions were significantly correlated with each other as we would expect.  An aggregate of these answers is used as another measure of per​form​ance.

Willingness to pay for subsequent training. Economics teaches us that we can measure the value of a good or service by the amount people are willing to pay for it. Therefore, we also asked questions on the willingness to pay for subsequent trainings by the same trainer as a proxy for the quality of the training. These questions were asked in two different ways.
 
First, we asked whether the students were willing to pay a fixed amount (which we spe​ci​fied) for another training by the trainer on four different, albeit marketing-related topics. We then constructed a first willingness-to-pay indicator by aggregating participant responses within each respective group.  Second, we asked what the max​i​mum the participant would be willing to pay for another training on the same four topics. Respondents were allowed to choose one of five amounts: 1000, 1500, 2000, 2500, or 3000 Pesos. This allowed us to construct a second willingness-to-pay indicator by aggregating participant responses within each respective group. Summary statistics are provided in Appendix A.1 for the first indicator in rows H11-H14 and for the second indicator in rows H15-H18. As expected, all the components across the rows were significantly correlated with each other.
Table 2: Correlation of performance variable with trainer quality
	Performance indicator
	Correlation coefficient

and 

P-value
	Significant*
	Robust regression t-stat and

 P- value
	Significant*

	Average multiple-choice score
	0.04
0.46
	No
	-0.62
0.58
	No

	Average essay score
	0.07
0.21
	No
	1.08
0.28
	No

	Satisfaction rating
	0.13
0.09
	Yes
	1.87
0.06
	Yes

	Training will change business practices
	0.11
0.21
	No
	0.11
0.91
	No

	Willingness to pay (fixed value)
	0.07
0.35
	No
	Did not converge

	No

	Willingness to pay (maximum value)
	0.01
0.82
	No
	-0.30
0.76
	No


* At the 90-percent level of confidence.
Our experience as students and educators has been that the quality of teaching signi​fi​cantly affects learning and the value of the lesson.  An obvious way to check for the validity of per​formance variables is to correlate the performance variables with the trainer score.  The train​ers were graded on their answers to the multiple choice test, essay questions, and graded on teach​ing ability by ISSI experts.  A composite measure of these scores was used as the trainer qual​ity variable.  We calculated the raw cor​relations of the performance variables with the trainer quality variable, and also ran robust regres​sions to examine if these correlations were robust (Table 2).  In each case only the satis​fac​tion rating variable showed a correlation with the trainer qual​ity variable. We also found that the satis​faction ratings were more correlated with com​pon​ents of the trainer score variable than were the other performance variables.
  For this rea​son, we only used satisfaction ratings as a per​form​ance variable when investigating the deter​min​ants of trainer performance.  The other per​form​ance variables seem to contain so much noise that even trainer quality doesn’t have a perceptible effect on them.
 This makes it a priori unlikely that a vari​able, like the incentives we offer, would have a perceptible impact on these measures of performance.
2.3 The determinants of trainer performance
We now begin our examination of the determinants of the performance variables that seems to cap​ture the quality of teaching: satisfaction ratings.  But first let us recap the theoretical predictions.  

Theory predicts that incentives can improve performance but may also encourage trainers to try to “game the outcome”.  Trainers may try to teach for the test.  Students may also find they are not learning useful material for their businesses and give poor satisfaction ratings for trainers.  This would be particularly true for trainers whose incentives were based on 20 questions.  Train​ers, whose incentives were based on their student’s answers to 80 questions, may find it best to teach well and impart useful knowledge, rather than focus on the answers to specific questions.  This is because it may be that the best strategy to impart the knowledge on 80 topics is to provide broader-based knowledge, rather than attempting to cram 80 “facts” into a student’s head in a short period.

We now examine the determinants of trainer performance as measured by satisfaction ratings.  The results are presented in Table 3. Ordinary least squares would mis-estimate the standard errors on the group level vari​ables if, as is likely, the error terms were correlated across groups.  The estimation method we use is regression with the cluster command in STATA. This method controls for correlated error terms within groups and calculates robust standard errors.  As student’s ability may affect their enjoyment of the course, all regressions control for the student’s pretest score.  The variable in generally insignificant.  Omitting it does not substantially change the results.
Table 3: The determinants of trainer performance, as measured by satisfaction ratings2 
	Dependant variable: Composite satisfaction ratings variable (Mean= 24.62, Standard deviation= 3.20)

	Name of explanatory variable
	Model

	
	1
	2
	3
	4

	Constant
	-0.122

1.28
	-0.098

1.16
	-0.114

1.37
	-0.121

1.32

	Incentives
	0.819
1.00
	0.321
0.79
	0.156

0.40
	0.139
0.31

	(Questions-40)/20
	
	-1.288**

8.77
	-1.170**

8.14
	-1.096**

6.74

	Trainer score  
	
	0.281*

2.23
	0.585**

4.82
	0.343*

3.46

	Incentives*Questions
	
	0.586*

2.25
	0.546+
1.99
	0.315
1.10

	Trainer score*Questions   
	
	
	-0.115
1.69
	-0.077
1.23

	Incentives*Trainer score
	
	
	-0.549*
2.10
	-0.370
1.40

	Incentives*Trainer score*Questions  
	
	
	0.350*
2.37
	0.336*
2.34

	Participant controls1
	No
	No
	No
	Yes

	Number of observations    
	172
	172
	172
	144

	Adjusted R2 
	0.01
	0.13
	0.14
	0.13


Estimation method: Regression with standard errors adjusted for within group correlations. Absolute value of robust t statistics below coefficients.
+ significant at 10%; * significant at 5%; ** significant at 1%

1 These include the participant’s pre-test score, gender, whether the firm owner, number of employees at partici​pant’s firm, and whether participant’s firm exports.  Other variables like age were also insignificant but led to a large reduction in the number of observations.

2 Variables are standardized in the following way.  Incentives is a dummy variable equal to 1 if incentives were given and 0 if not.  Trainer score is standardized to have mean 0 and standard deviation 1.  Questions is standardized using the linear transform Questions-40/20, which makes interpreting the coefficients easier––because it has round number values of -1 at 20 questions, 0 at 40 questions, and 2 at 80 questions.  The interaction terms are composed of these standardized variables but has not itself been standardized.
The first regression in Table 3 (Model 1) is a simple regression of the satisfaction ratings on whether or not the trainer had incentives. The coefficient is positive but insignificant, allow​ing no clear inference on the effect of incentives on the quality of teaching. (This result remains valid for the more complete models, below). This result is not surprising given the frequently aired con​cerns that giving incentives based on multiple choice questions would simply induce train​ers to “teach for the test”. The students—the SME managers who had come to take the course to improve their business practices—may, therefore, be dissatisfied with such “nar​row” instruc​tion. We had anticipated this issue and planned to test for this con​cern. Our strategy was to offer incentives on outcomes of different breadths and we, therefore, gave different train​ers incen​tives based on 20, 40 or 80 questions (see Table 1). This allows us to test whether incen​tives based on 80 questions are more motivating than incentives based on 20 questions.
 
We do this test of the effectiveness of incentives based on different numbers of questions in Models 2 through 4. These models include a dummy variable for the presence or absence of trainer incen​tives, the number of questions, the trainer quality variable, and their inter​action terms. All variables are “standardized” in a way that allows an easy interpretation of the coef​fi​cients, with the exception of the variable.
  
Here, we see that the number of questions has a clear negative effect. One possible inter​pre​ta​tion of this is that students do not like answering 80 questions and let their frustrations out when giving their satisfaction ratings of the trainer. Since educators or policy makers are typically not concerned about these short-term frustrations, if this was the reason for the question effect, then it can be discounted. We are going to proceed by making this “frustration” assumption and will turn to other interpretations later.

The term of interest in these models is the interaction term of incentives and the number of ques​tions. This term is positive and significant, suggesting that incentives based on more ques​tions are in fact more effective at raising student’s satisfaction ratings than incentives based on fewer questions (t=2.25, P=0.033).  The standardization allows us to easily interpret the coef​fi​cient on the interaction term.  At 40 questions, the impact of incentives is simply the coefficient on incentives (an insignificant 0.32).  At 20 questions it is 0.32-0.59=-0.27 (also insignificant).  At 80 questions the impact is 0.32+2*0.59=1.50 (significant P=0.01).  It is worth re-emphasizing the point that trainers knew the 20, 40, and 80 questions respectively a week before the teaching session, and so could have planned to teach for the test. 
We also ran another regression of satisfaction ratings on incentives separately for groups which answered 20, 40 and 80 questions. There was a negative effect when there were 20 ques​tions, significant at the 7-percent level.  A similar test showed that incentives had no effect on per​formance when there were 40 questions.  For groups with 80 questions, incentives have a pos​i​tive effect on satis​fac​tion ratings, but it was only significant at the 13-percent level.

Another dimension to worry about when designing incentives is the exist​ing quality of ser​vice.  Some students of incentives believe that incentives encourage mediocrity.  In dysfunc​tional schools, where teachers are routinely absent, incentives may be likely to improve per​form​ance.  However, if performance is already excellent, then incentives based on easily mea​sured out​comes are liable to change behavior without improving it.  

In fact, incentives of varying degrees of breadth and complexity may be appropriate for train​ers of different ability.  We know from our experience in teaching that we can more effec​tively motivate students of different ability by tests of varying levels of difficulty.  The liter​a​ture on management and organizational psychology also suggests that incentives based on out​comes con​sidered too hard by agents disheartens the agents, rather than motivating them (Ban​dura 1986; Locke and Latham 1990).  
To test this hypothesis, we use Model 3 with all interactions involving incentives, the number of questions and trainer quality.  This is the benchmark model we use.
 The results are inter​esting.  The base incentive term has no effect as before.  The number of questions has a nega​tive effect, which we inter​pret as a “frustration effect” as discussed above.  Trainer score has a positive effect as expec​ted.  The interaction of incentives and the number of questions has a posi​tive effect, which sug​gests that the multi-tasking concerns are real.  As in Model 2, this term indi​cates that incen​tives based on broadly defined outcomes are most effective at motivating agents.  The interaction of the trainer score and incentives has a negative effect suggesting that incen​tives are more appro​​priate for poorer trainers.  The triple interaction term has a positive coef​ficient suggesting that incentives should be based on broader, more complex, outcomes for bet​ter trainers. 
To interpret the coefficients as the effect of a treatment variable on outcomes we have to con​sider the entire set of interactions.  We present these results in Table 4.
 We find that incen​tives do matter signi​ficantly for average or above-aver​age trainers when based on 80 questions (the P values for average and good trainers are 0.013 and 0.011 respectively).  As suggested by the theoretical concerns about incentives based on narrow outcomes, incentives based on 20 questions appear to actually worsen the performance of good trainers.  However, this effect is only significant at the 8-percent level.  Incentives generally seem to improve the performance of poor trainers.  This effect is clearest at 40 questions (largely because the standard errors are lowest for this group), but of similar magnitude for all three groups.  All significant effects are close to or larger than 1, and thus have meaningfully large magnitudes, close to or larger than one-third of the standard deviation of the dependant variable.
Model 4 is the same as Model 3 but with a series of participant control variables, including gender, whether owner of firm, number of employees of firm, and whether firm is an exporter.  Other variables like participant age were also considered. The significance level on the triple interaction term is unchanged when participant con​trols are added.  How​ever these control variables are singly and jointly insignificant.
  Hence, we focus on Model 3 without participant controls as our benchmark.
Table 4: The impact of incentives on outcomes.

	Number of questions
	Poor trainers
	Average trainers
	Good trainers

	20 
	1.22
0.098
	-0.390
0.511
	-2.00
0.071

	40 
	1.14
0.028
	0.155
0.693
	-0.832
0.252

	80 
	0.97
0.1284
	1.247

0.013
	1.519
0.011


Notes: P-values below implied impact. 
How can we interpret these results?  It appears that for average or above average trainers, incen​tives do improve performance but only if based on 80 questions.  However, for trainers of below average performance (in the pre-training assess​​ment) incentives appear to improve performance.  This corres​ponds with the modern view of incentives, that if performance is reasonably good, incentives can be useful, but only if based on a broad mea​sure of success.  If initial performance is poor however, incentives appear to improve performance –even if based on narrow measures of performance.

As always, some caveats bear making. For example, it is important to remember that if the negative coefficient on the num​ber of questions in the regressions is interpreted differently, for instance, as “teachers teach badly if they feel they have to cover too much material” then the results presented here would have to be reinter​pre​ted. Incentives according to this alternative interpretation may not be appro​priate. For these and other reasons, we hope to have the opportunity to conduct another study where we can sharpen our methodology with the benefit of hindsight, and get clearer results in the future. The next section covers the lessons we have learned from this PREP application that will help us refine future such studies.

3 Lessons learned
The first predictable lesson is “collect more data”.  While this is always true, we seem to have erred on the side of collecting too little data in the sense that the marginal usefulness of more data would have quite high.  We did in fact try to collect more data.  We had specified a larger number of participants than eventually appeared on the day of the training (450 rather than 274).  Our subcontractor tried hard with phone calls and advertisements in newspapers and even television to increase enrollments but this is the best they could manage.  Budgetary and time restrictions prevented our conducting another set of trainings in Cebu and other major cities, but perhaps we should have fought for more time and resources. 
We also erred by assuming that there would be less individual-level “noise” than there actu​ally was in all the variables other than the multiple choice scores.  Normally pre-tests may have alleviated this risk by helping to definitively establish the necessary sample size.  The pre​sence of these indi​vidual-level factors, together with the small number of observations in each class​room, made all the performance variables, other than satisfaction ratings, unreliable indi​ca​tors of the quality of teaching.  Had we been able to anticipate this problem—say, from a pre-test, we would have conducted one or two trainings where the entire population of students was taught by the same trainer.  Responses on the wil​ling​ness to pay for more trainings from this trainer, satisfaction ratings of this trainer’s per​form​ance, and statements about whether these train​ings would affect the way business would be conducted could be used to “clean out” indi​vidual-level effects.  However, we should not overstate the expected effectiveness of such a method.  For example, we did anticipate this problem for the “test-scores” vari​able and con​duc​ted a pre-test.  Cleaning the post-training score using the pre-test score did not significantly improve the performance of the test-score variable.
Another lesson relates to the appropriate incentives to motivate trainers.  We found that some of the trainers were motivated by the desire to work for ISSI or IRIS in the future—even though we had explicitly stated this was a one-off IRIS project, and there were no future plans for col​lab​oration with ISSI.  Such motivations could easily drown out the monetary incentives we had pro​vided. Several possible solutions could be considered to remedy this problem. First, one could provide much larger financial incentives.  Second, one could employ an experimental design that is semi-blind so as to prevent (in the present case) IRIS and ISSI from learning the trainers’ true performance. Finally, one could require the subcontractor to sign an agreement not to hire any of the trainers for say three years. In the latter two cases, the strategy is to convince the trainers ex ante that IRIS and ISSI have credibly pre-committed to having no future plans for collaboration with them.
We should perhaps also have had a group of trainers rewarded on the basis of scores on essay ques​tions and multiple choice tests.  This would have substantially broadened the basis for incen​tives.  A comparison between this group and the other groups would have been instruc​tive. Likewise, the essay question should have been temporally administered randomly, either before or after the multiple-choice questions to control for the “fatigue” effect.
In terms of policy advice on offering incentives, our results suggest that only incentives based on broadly defined outcomes are likely to work.  This corresponds with theoretical con​jec​tures, concerns expressed in the education literature, and concurrent empirical work.  However, we must end on a note of calling for more research on this subject before definitive policy-reform con​clusions can be drawn.  More studies structured with the improvements we have sug​ges​ted here are needed in more countries to develop a clear understanding on how explicit mon​e​tary incen​tives motivate teachers and trainers. 
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Appendix A
Table A.1 Means of performance variables

	Variable 
	Observation
	Mean
	Std. Dev.
	Min
	Max

	g3
	262
	3.59
	0.563
	1
	4

	g4
	259
	3.65
	0.523
	2
	4

	g5
	191
	3.61
	0.548
	2
	4

	g6
	260
	3.42
	0.638
	1
	4

	g7
	257
	3.40
	0.649
	1
	4

	g8
	260
	3.38
	0.643
	2
	4

	g13
	257
	3.48
	0.593
	1
	4

	
	
	
	
	
	

	h3
	243
	1.06
	0.255
	1
	2

	h5
	142
	1.47
	0.501
	1
	2

	h7
	251
	1.61
	0.986
	1
	4

	h8
	255
	1.39
	0.829
	1
	4

	h9
	249
	1.55
	0.949
	1
	4

	h10
	253
	1.54
	0.948
	1
	4

	
	
	
	
	
	

	h11
	246
	1.93
	1.143
	1
	4

	h12
	206
	2.17
	1.109
	1
	4

	h13
	232
	1.75
	1.067
	1
	4

	h14
	212
	2.03
	1.122
	1
	4

	
	
	
	
	
	

	h15
	229
	1.48
	0.962
	1
	5

	h16
	184
	1.46
	0.957
	1
	5

	h17
	215
	1.57
	0.943
	1
	5

	h18
	183
	1.55
	0.940
	1
	5


Appendix B: Performance indicator questions
B.1: Student trainer-satisfaction rating questions

Please rank on a scale of 1-4

G3. Could you understand the lecture

G4. Did the lecturer speak..




1=can hardly be heard  4=loud

G5. Did the lecturer speak  




1=difficult…4=easy

G6. How well did the lecturer present his/her topics

G7. How well did the lecturer conduct class discussion

G8. How well did the lecturer satisfy inquiries from participants

G13What is your overall rating of the lecture

B.2: Questions to elicit the effect of training on the way participants engage in marketing
H3. Will the training you just received help you increase your exports?

H5. Will the training you just received help you increase your sales?

H7. Will the training you just received help you find market niches?
H8. Will the training you just received help you improve your product?
H9. Will the training you just received help you change the way you provide after sales service?
H10. Will the training you just received change the way you conduct product enhancement?
B.3: Willingness-to-pay questions for subsequent trainings on different subjects by the same trainer
Normally ISSI would charge P1000-P2000 for a one day training.  Would you pay P 1000 for the following topics?
H11. Preparing an Effective Strategic Marketing Plan

H12. Gearing up for AFTA (Asian Free Trade Agreement)

H13. Sales Forecasting Techniques 

H14. Export Marketing

Appendix C: Trainer incentive payment schedule
1$=approximately 50 pesos

Per-Capita GDP = 45,490 Pesos in 2001. (Trainers can reasonably be assumed to be in top decile of income earners.  In 1997 the top decile earned twice as much as the country average).

For 6 trainers:
Dear Trainer (PERSONALIZE)

We have determined on the basis of your performance in the training on the 10th of November and after examining your resume to offer you some additional compensation.  Please do not discuss this additional compensation with ANYONE.  We have tried to ensure that all trainers will get the same additional compensation in expected terms.  

You will be given 3000 Pesos in addition to the $400 that was agreed between you and ISSI.  Of course all compensation will be taxed.

For 18 trainers (3 groups of 6).  Some get 20 questions, some 40, and some 80:
Dear Trainer (PERSONALIZE)

We have determined on the basis of your performance in the training on the 10th of November and after examining your resume to offer you some additional compensation.  Please do not discuss this additional compensation with ANYONE.  We have tried to ensure that all trainers will get the same additional compensation in expected terms.  

In addition to the $400 you agreed with ISSI your compensation will depend on the average performance of your class on the enclosed multiple choice questions according to the table below.  Of course all compensation will be taxed.

	Class performance
	Your additional compensation

	50% or below
	0

	51-55%
	1000

	56-60%
	2000

	61-65%
	3000

	66-70%
	4000

	71-75%
	5000

	76-80%
	6000

	81-85%
	7000

	86-90%
	8000

	91-95%
	9000

	96-100%
	10000


� � HYPERLINK "mailto:Omar@iris.econ.umd.edu" ��Omar@iris.econ.umd.edu�, � HYPERLINK "mailto:Zinnes@iris.econ.umd.edu" ��Zinnes@iris.econ.umd.edu�.  We thank Peter Murrell for his comments on an earlier draft.  All errors are our own.


� Such experiments are typically conducted using undergraduates at American universities, primarily for convenience.  For policy reforms aimed at developing countries it may make sense to conduct experiments in these countries, with the subjects drawn from the relevant populations.  This would be more costly in terms of researchers’ time and inconvenience but would probably allow lessons to be drawn more credibly for the country in question.  Running experiments abroad has the additional advantage that the stakes of around $30 typically used for American undergraduates would represent important choices for subjects in countries where this may represent a month’s income.  Subjects could thus be more reasonably expected to act in experiments as they would when facing important real life choices.  Still stakes would generally not be as high as important real life choices.





� See Prendergast (1999) for a survey.


� A set of specific criteria, each graded from 1 to 5, was used to minimize the subjectivity of these teaching performance evaluations.


� It turned out we underestimated the average incentive pay�ment by around 25 percent.


� ARO is a professional survey firm which the authors are using for a companion study (Zinnes and Azfar 2003) on the transaction costs facing businessmen in The Philippines.


� These satisfaction rating questions are listed in Appendix B.1.


� These questions are given in Appendix B.2


� These willingness-to-pay questions are listed in Appendix B.3.


� A robust regression down-weights outliers and re-estimates regressions based on the new weights.  It then identifies outliers from the new weighted regression and re-estimates the weights.   This iterative process sometimes does not converge, as in this instance.


� These results are not shown in � REF _Ref38902060 \h � \* MERGEFORMAT �Table 2� to save space but avail�able from the authors.


� As discussed below, had this level of noise been anticipated, it can be partly corrected by setting a larger sample size. Normally, such problems can be avoided by administering a pre-test to establish inter alia the adequate sample size. Unfortunately, time limitations for the application prevented this step from being implemented.


� Note, however, that the correlations between multiple choice scores and essay questions are similar for all three groups (20 questions, 40 questions and 80 questions).


� Note that this is not always the standard way of standardization with mean 0 and standard deviation of 1, which in this instance would not have led to variables in the most easily interpretable form.  See footnote 2 of table 3 for details.


� Model 4 is the same but with a series of participant control variables. See discussion below.


� The magnitude calculated is the coefficient on incentives, 


+ the question variable*the coefficient on the interaction of incentives and the question variable


+ the trainer quality variable*the coefficient on the interaction of incentives and trainer quality


+ the trainer quality variable*the question variable*the coefficient on the interaction of incentives, and trainer quality and the question variable.


The P-value is calculated using the “test” command in STATA which calculates the F-stat and the P value for linear combinations of coefficients








� The controls’ effects appear to be neutralized by the ensuing reduction of the number of observations, since the adjusted R2 actually declines with them included.
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