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1 Objective 

The purpose of this research is to evaluate the economic effects of peer production in the ICT industry. 

The economic paradigm of production is shifting. The previous firm production models focusing on 

transaction or agency costs are failing with the ICT industry, where the marginal costs can be as low as zero. 

This research focuses on a mass cooperating model, commons-based peer production, proposed by Yochai 

Benkler. This model is widely accepted in software industry. This research aims to verify the transforming 

power of peer production by comparing the cost-efficiencies and stabilities of different productions. 

2 Methods 

This research analyzes four open source software projects (x264, x265, libvpx and openh264) with 

similar goals and different amounts of peer production. Most analyses are based on data collected directly 

from the repositories; however, this research also took a survey to refine the original measurements. 

This research designs peer production rate (PPR) to examine the amount of peer production. For the 

evaluation of cost-efficiency, this research adopts the COCOMO cost estimation model. Project with higher 

PPR should have larger difference between the cost estimated and the actual cost, and the actual cost should 

be smaller. This research designs risk level (RL) combining Truck Factor with Degree of Authorship to judge 

the instabilities of projects. Project with higher PPR should have lower RL excluding the influences of scale. 

3 Results 

After analyzing 1071355 lines of code in 32487 commits of the four projects, this research confirms that 

the hypotheses are generally applicable. By adopting the peer production model, software-developing project 

can benefit from significant gains in cost-efficiency and stability. However the gains per PPR decrease in 

some time-series analyses focusing on latter stages. This indicates that the peer production may not be 

beneficial in the maintenance phases. Further analyses are needed on this issue. 

4 Conclusion 

This research has demonstrated the economic superiority of peer production model with empirical 

analyses using practical data. It concludes that software development can benefit from peer production, with 

the gain in efficiency and stability. These findings help to explain the reason why open source and peer 

production has become popular and even led to a paradigm shift in the past decades. Moreover, this research 

has found out that not only individuals but also commercial firms are cooperating in a peer production 

manner nowadays. This is how peer production transforms the industry. 
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Appendix. Major functions in use: 

𝑃𝑃𝑅 =
∑ 𝐶𝑃

∑(𝐶𝑃 + 𝐶𝐸)
 

𝐶𝑃 𝑎𝑛𝑑 𝐶𝐸: Commits (in SLOC or commit count) of peer or employed committers 

Simplified COMODO model: 𝐸 = 𝛼[𝐸𝐷𝑆𝐼]𝛽 (in production form: ln 𝑌 =
(ln 𝐸)−𝛼

𝛽
) 

E: the estimated cost (in persons-month); EDSI (Y): delivered source instruction (in SLOC or FP); 

α, β: complexity parameters (Boehm, 1981, p. 81) 

Actual Cost: 𝑅 = 𝜋 ∑ ∆𝑇𝑃 + 𝜖 ∑ ∆𝑇𝐸 + 𝜌 ∑ ∆𝑇𝑅 

𝜋, 𝜖, 𝜌: working time parameters for peer, employed, relevant committer; 

∆𝑇: Timestamp of one’s last commit subtract the timestamp of the parent commit of one’s first commit 

𝐷𝑂𝐴 = 3.293 + 1.098 × 𝐹𝐴 + 0.164 × 𝐴𝐷 − 0.321 × ln(1 + 𝑂𝐷) 

FA: First authorship (0 or 1); AD: number of deliveries by the author; OD: number of deliveries by others 

(Fritz et al., 2014, p. 24) 

𝑇𝐹𝑁°𝑛 = 𝑚𝑎𝑥{𝑛|𝑐𝑜𝑣𝑒𝑟𝑎𝑔𝑒𝑚𝑖𝑛(𝑛) ≥ 50%} 

SL = ∑ [
∑ (𝑇𝐹𝑛𝑖 ∙ 𝐷𝑂𝐴𝑖)𝑖

𝐶𝑚
𝑛 ]

3

𝑛=1

 

𝑇𝐹𝑛:Truck Factor N°n (n=1,2,3); m: the number of all members in the project (m≥3) 

 

 


