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Profit-sharing Contracts Designing of General Contracting Construction Supply

Chains under Different Fair Reference Points

WU Shaoyan, YU Lei, DENG Binchao, ZHANG Lixing
(School of management, Tianjin University of Technology, Tianjin 300384, China)

Abstract: To solve the bilateral moral hazard problem caused by unfair distribution of profits, the models to optimize the
distribution of project profits are established for a general contractor and for subcontractors, respectively, under multiple fair
reference points. The Stackelberg game theory method is used to solve the problem through reverse reasoning and a
numerical example is used to verify its effectiveness. This study analyzes the impact of absolute and relative fair reference
points on the optimal profit distribution coefficient, the optimal effort of each party, and the overall profit of the supply
chain, when subcontractors have different fairness concerns and bargaining power. Results show that: first, when
subcontractors have a higher degree of fairness concern, they can obtain a higher profit distribution coefficient with the
relative fairness concern model; second, the increase of profit distribution coefficient is gradually reduced with both fairness
concern models; third, when subcontractors have both high bargaining power and a high degree of fairness concern, using
the relative fairness concern model can more effectively motivate subcontractors to improve their efforts; finally, the overall
benefits of a construction supply chain reach the optimal level when the bargaining power of the general contractor is equal
to that of subcontractors.
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Table 1 Influences of subcontractor's bargaining power 4 and fairness concern coefficient ¢ on the

profit distribution coefficient and effort of both parties

k @ AL, AR, A, Aa,, Aa,, Aa,; Aa,, Aa,, Aa,,
0.5 0.016 5 0.009 6 0.0156 —0.0012 —0.003 4 —0.007 1 0.000 6 0.000 4 0.000 6
1 0.0190 0.0190 0 —0.008 3 —0.0219 —0.054 8 0.0007 0.0007 0
02 1.5 0.019 1 0.0277 —0.0118 —0.0384 —0.099 1 —0.2712 0.000 7 0.001 1 —0.000 5
2 0.0187 0.0355 —0.0205 —0.1314 —0.3356 —0.9592 0.0007 0.0014 —0.0008
0.5 0.004 9 0.0030 0.0116 0.000 5 —0.001 —0.000 2 0.0002 0.000 1 0.000 4
1 0.0053 0.0053 0 0.0017 0.0032 —0.0009 0.0002 0.0002 0
: 1.5 0.005 1 0.006 9 —0.008 3 0.004 8 0.009 1 —0.002 8 0.000 2 0.0002 —0.000 3
2 0.004 8 0.008 2 —0.0142 0.0125 0.023 1 —0.007 5 0.0002 0.0003 —0.000 5
0.5 0.006 7 0.004 2 0.013 1 0.0015 0.002 4 0.0012 0.0003 0.000 2 0.0005
1 0.006 9 0.006 9 0 0.0053 0.0107 0.006 5 0.0003 0.0003 0
b 1.5 0.006 5 0.008 7 —0.009 1 0.0196 0.038 4 0.026 0.0003 0.000 4 —0.000 4
2 0.006 2 0.0100 —0.0155 0.0589 0.1141 0.0826 0.0002 0.000 4 —0.000 6
0.5 0.0135 0.008 5 0.016 6 0.006 2 0.0118 0.002 6 0.000 6 0.000 4 0.000 8
1 0.0137 0.0137 0 0.0309 0.056 7 0.0147 0.000 6 0.000 6 0
20 1.5 0.0129 0.0171 —0.0113 0.1197 0.2146 0.062 8 0.000 6 0.000 8 —0.000 5
2 0.0121 0.0194 —0.0193 0.3716 0.658 5 0.206 1 0.000 5 0.0009 —0.0009
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Table 2 Influences of subcontractor's bargaining power & and fairness concern coefficient ¢ on distribution of supply chain profit JiJt

k © n.T ”3 P 7[11:5* ﬂgS* ”FS* ﬂll\lash* ”lz\lash* ”Nash*
0.5 203.28 433.50 636.78 267.59 303.17 570.75 255.14 332.00 587.14

1 203.28 433.50 636.78 286.14 252.68 538.82 286.14 252.68 538.82

03 1.5 203.28 433.50 636.78 293.72 226.68 520.40 300.96 193.07 494.03
2 203.28 433.50 636.78 297.50 210.99 508.49 304.58 149.24 453.81

0.5 446.48 445.45 891.93 509.63 299.43 809.06 498.99 327.96 826.95

1 446.48 445.45 891.93 524.99 253.14 778.14 525.00 253.14 778.14

! 1.5 446.48 445.45 891.93 531.63 230.67 762.30 539.26 202.53 741.79

2 446.48 445.45 891.93 535.31 217.43 752.74 548.16 166.38 714.54

0.5 358.49 250.98 609.47 417.01 166.80 583.81 405.51 183.42 588.92

1 358.49 250.98 609.47 435.86 139.60 575.46 435.86 139.60 575.46

b 1.5 358.49 250.98 609.47 445.11 126.30 571.41 456.76 109.58 566.35
2 358.49 250.98 609.47 450.58 118.43 569.01 471.81 88.17 559.98

0.5 431.85 199.15 631.00 492.63 126.71 619.34 480.86 140.71 621.57

1 431.85 199.15 631.00 511.61 104.19 615.80 511.61 104.19 615.80

20 1.5 431.85 199.15 631.00 520.74 93.38 614.12 532.06 80.01 612.07
2 431.85 199.15 631.00 526.09 87.06 613.15 546.28 63.25 609.53
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