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· This paper uses data from field experiment to estimate the gain in productivity that is realized when workers are paid piece rate rather than fixed wages.
Experimental Design and Details:

· Experimental settings allow the direct identification of the incentive effect through a comparison of average productivity under different compensation systems. In other words, gathering experimental evidence helps solve the endogeneity problem (Endogeneity problem: Firm’s choice and workers’ productivity may partially be affected by unobservable factors which are not incorporated in the model)

· The experiment was conducted within a tree-planting firm. Nine male planters were randomly selected and were observed planting under both piece rates and fixed wages.
· Tree-planting industry is well suited this study of incentive effect as there is no team production and there exists a good measure of each worker’s productivity. Size of firm is small enough that planters work under supervision of firm manager and monitors. (The planting was controlled for quality by the firm.)
· Measure of Productivity: As planting is simple but physically exhausting work, the productivity of the planters is determined by their effort level as well as the conditions of the terrain on which they are planting (the ground which is hard or rocky takes more time and effort to plant).   
· Piece rates setting: Workers are paid strictly in proportion to their individual output—no base wage is received. Higher piece rates correspond to tougher planting conditions.
Fixed wages setting: The firm did not set standard under fixed wages. (If worker were required to meet daily production standard, they would choose effort level that meet standard exactly. This was confirmed by the manager, and is also evident in the data.)
· The experiment was conducted under randomized-block design. Three blocks of land were chosen on which to conduct the experiment. Each block of land was internally homogeneous in terms of planting conditions, yet differed from the other two. Each block of land was divided into two parts, or compensation regions—one to be planted under piece rates and the other to be planted under fixed wages. 

· A group of nine male planters was randomly selected and each planted an equal number of days under each compensation system. At the beginning of each workday, each planter was randomly assigned to an area of land within his compensation region, and informed of his compensation system for that particular day.

Results:
· Workers were more productive under piece rates than fixed wage wages—the difference in average productivity being 219 trees. This represents an increase in average productivity of approximately 21% when worker ware paid piece rates. Also, average productivity for each planter is higher under piece rates.
· The variance of worker output is higher under piece rates. This reflects that worker adjust their effort to changing conditions when they are paid piece rates.  

· Workers earned more when planning under piece rates. But piece rates provided lower unit cost than fixed wages (by 13%). 
· The lower bound to incentive effect is calculated as 21.7%, which suggests that the unconditional incentive effect will not decrease much outside of the sample. This means that the model developed in this paper permits generalization of the incentive effect on non-experimental planting condition. 
· This model also permits evaluation of alternative compensation policies within the firm. 
· The fixed rate would lead to a 2.7% increase in unit costs relative to piece rates in the present labor market conditions.  
· Efficiency wages are considered as a possible alternative to piece rates.

· In order to enforce the higher level of effort observed under piece rates, a higher wage must be paid.
Further Research:

· The result from this paper coincides with the results presented by Lazear (2000), who studied windshield installers in US. Replication studies in other industries will allow to further comparisons along these lines.  
· Workers may self-select into firms based on the compensation system, implying a permanent change may lead to turnover within the firm. Lazear (2000) found that turnover was significant after a change from fixed wages to piece rates. Then, the analysis should be further extended to allow for general equilibrium effects in incentive models. 
