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Abstract

Energy performance contracting is an effective way to promote energy-saving renovations in hospitals.
To analyze the interaction between an energy-saving company and different participants and the im-
pact of companies’ bidding behavior, and solve the problems in the bidding of hospital energy perfor-
mance contracting projects, this paper constructs a Stackberg game model of collusion between an en-
ergy-saving company and different participants and a Bertrand game model of fair bidding between
two companies. The research finds that in the Stackberg game model, the degree of shirking of energy-
saving Company 1 has a significant impact on the profits of all parties. The local government and the
hospital are at a disadvantage, while the profit of energy-saving Company 2 is relatively stable. To be
specific, when energy-saving Company 1 colludes with the local government, with the increase of the
degree of shirking of energy-saving Company 1, the hospital’s strategy is restricted, and the local gov-
ernment’s profit may decline rapidly. When energy-saving Company 1 colludes with the hospital, with
the increase of the degree of shirking of energy-saving Company 1, the local government’s profit drops
to zero, while the profits of two companies are stable. The local government attempts to reduce these
companies’ shirking behavior through regulatory means, but energy-saving companies may collude to
avoid punishment. When energy-saving Company 1 colludes with the local government, the hospital’s
strategy is restricted, and the local government’s profit may decline rapidly. When energy-saving Com-
pany 1 colludes with the hospital, the local government’s profit drops to zero, while the profits of the
two companies are stable. The required input of production factors for the project and the energy-sav-
ing benefit coefficient of the hospital have different impacts on the profits of all parties in different col-
lusion relationships. In the Bertrand model, the competition intensity of energy-saving companies is
negatively correlated with their equilibrium prices, the unit work cost is directly proportional to the
equilibrium price, and the local government subsidy is inversely proportional to the equilibrium price.
The upper limit of the hospital’s unit purchase cost is inversely proportional to the price quoted by
Company 1 and directly proportional to the price quoted by Company 2. Energy-saving Company 1 has
a greater price advantage in the market due to its lower unit cost and higher competition intensity.
These conclusions have reference value for hospitals and local governments to maintain the bidding
order and improve their own profits.
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Figure 1. The impact of the required amount of production factor inputting the project on the income of each participant
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Figure 2. The impact of the sabotage degree of energy saving company 1 on the income of each participant
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Figure 3. The impact of energy saving income coefficient of hospital on the income of each participant
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