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RESEARCH ON THE OPERATION MANAGEMENT
OF GIG ECONOMIC PLATFORM CONSIDERING
THE HETEROGENEITY OF PRACTIONERS

ABSTRACT

Recent years have seen a burgeoning development of the Internet gig economic platforms,
which not only satisfy the diverse needs of customers for shopping, travelling and convenient life,
but also provides plenty of flexible jobs. Up to now, research on the operation management of gig
economic platform mostly assumes that practitioners have similar preferences and behaviors. In
practice, the operation and management strategies of many gig platforms often ignore the
individual heterogeneity of practitioners. Taking the difference of drivers’ gender and the
difference of the energy source of the car as analytical points, this paper explores the impact of the
practitioner heterogeneity of subjective preference and objective endowment on the operation
management of the gig economic platform. Through mathematical modeling, numerical
experiment, and simulation, we compare the difference of performance between platform
considering and not considering practitioner heterogeneity. The research result shows that: the
order dispatch strategy considering the practitioners heterogeneity can obtain the operation
outcome which is superior to the strategy without considering the heterogeneity, that is, the
platform can attract more labor force to join the market while obtaining the same income.
Specifically, the platform which adopts the order dispatch strategy considering the practitioner
heterogeneity can effectively reduce the welfare differences of different types of practitioners.
While significantly increasing the welfare of the disadvantageous group, this strategy has less
impact on the welfare of the advantageous group. Therefore, introducing the consideration of
practitioner heterogeneity into the operation management of the gig economic platform can gain
the platform benefits and social equity at the same time, and promote the long-term, orderly and

sustainable development of the gig economic platform.

Key words: Gig economic platform, heterogeneity of practitioners, numerical experiment,

simulation
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RESEARCH ON THE OPERATION MANAGEMENT
OF GIG ECONOMIC PLATFORM CONSIDERING
THE HETEROGENEITY OF PRACTIONERS

Recent years have seen a burgeoning development of the Internet gig economic platforms,
which not only satisfy the diverse needs of customers for shopping, travelling and convenient life,
but also provides plenty of flexible jobs. One of the main activities of the Internet gig economic
platform is to use mobile technology to match supply and demand in a more efficient and faster
way. Therefore, many gig companies regard the order dispatch algorithm as the most crucial
resource for the development of the company. Up to now, research on the operation management
of gig economic platform mostly assumes that practitioners have similar preferences and
behaviors. In practice, although some platforms have certain heterogeneity management for
practitioners, the majority of these management is mainly based on the working performance of
practitioners on the platform, which means more orders are allocated to the practitioners with
better performance. However, the indicators to measure the performance of practitioners are only
limited to the following few dimensions: order accepting rate, customer appraise and the amount
of customer complaints. The platforms rarely take the heterogeneity of individual characteristics
such as age, gender, and family status, into account.

In this paper, we set the problem background of ride-hailing platform and focus on the
subjective preference and objective endowment of the practitioners to explores the impact of the
heterogeneity caused by the differences of: 1. Leisure preference of practitioner due to gender
factor, 2. Time cost of oiling or charging of different types of the cars, on the operation and
management of the gig economic platform. Specifically speaking, firstly, based on the queuing
theory, for each heterogeneity, we establish the mathematical models of two kinds of order
dispatch strategies: platform considers and not considers the heterogeneity of practitioners. In the
strategy not considering the heterogeneity, all the drivers will be wait in the same queue to receive
the order; in the strategy considering the heterogeneity, the drivers will be separated according
their different preferences or endowment. Currently, most platform use the strategy not
considering the heterogeneity to dispatch order, which may be latently unfair to certain type of
drivers. For the case of objective endowment heterogeneity, the time cost of the charging of new
energy vehicle drivers is much higher than the oiling of gasoline vehicle drivers: without
considering the oiling queue, gasoline car drivers only need a few minutes to refuel, but new
energy vehicle drivers need 2 to 3 hours, which means the gasoline vehicle drivers can return to
the queue faster, so the single queue mode will potentially increase the waiting time of new energy
vehicle drivers. Secondly, simplify and solve the models to analyze the properties of the solutions
of two order dispatch strategies. Thirdly, build various problem scenarios corresponding to

different demand situations and number of potential drivers, use the ipopt solver from pyomo
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library to conduct numerical experiments to solver the optimization model and explore the
performance indicators like platform profit, the number of the driver attracted, the average waiting
time of the driver and the utility/income of the driver. Fourthly, for the order dispatch strategy
which considers the heterogeneity of practitioners, discuss the impacts of: 1. the number of
potential drivers, 2. the average utility/income of the driver, 3. the customer arrival rate, on the
dispatch proportion, and give the platform suggestion on how to determine the dispatch proportion.
Finally, for each kind of order dispatch strategy, write a Python program to simulate the operation
performance of the platform under different scenarios.

The results show that for the heterogeneity of both practitioner' subjective preference and
objective endowment, the order dispatch strategy which considers the heterogeneity of
practitioners is always superior to the strategy not considering the heterogeneity of practitioners.
The reason is because the latter strategy is essentially a special form of the former strategy, which
distributes the user orders according to a specific proportion, which means that the solution of the
former strategy includes the solution of the latter model. When solving the model corresponding
to the strategy considering heterogeneity of practitioners, due to the multi solution property of the
model, the platform can optimize other performance indicators at the same time, such as the total
number of practitioners in the system, which gains the platform more labor force while earning the
same profit. When the platform adopts the order dispatch strategy considering the heterogeneity of
practitioners, the order allocating proportion can be determined according to the proportion of the
number of potential drivers when specific conditions are met, but in most cases, the platform
should solver the optimization model and allocate the orders according to the solution of the
allocating proportion. The simulation results indicate that for both two of the heterogeneity of
practitioners, the platform considering the heterogeneity of practitioners can reduce the number of
users lost and thus obtain relatively higher profit. Although the increase in the profit is relevant
low, it can still make a difference when the platform possesses appreciable customers. More
importantly, from the perspective of individual and group practitioners, order dispatch strategy
considering the heterogeneity can shorten the welfare differences between different types of
practitioners, which is fairer than the strategy not considering the heterogeneity.

In general, the research findings of this paper reveal the value of considering the
heterogeneity of practitioners in the operation management of the gig economic platform: when
the platform considers the heterogeneity of practitioners in its order dispatch strategy, it can not
only improve the welfare of practitioners, but also increase the service efficiency of the platform
and reduce the loss of users by attracting more labor force. When the number of potential users of
the platform is large, the operation management considering the heterogeneity of practitioners can
even create significant economic benefits for the platform. Therefore, when constructing operation
and management policies, the Internet gig companies such as online car hailing platform are
recommended to take more consideration of the heterogeneity of practitioners. In additional, it is
also a useful way to improve the fine management ability of the platform.

As with most empirical studies, our research is not free of limitations: firstly, the
mathematical models of this paper assume unlimited potential customer arrival rate without
considering the saturation of user demand, which means we assume that the platform can obtain

any large customer arrival rate by adjusting pricing. However, in practice, there remains an upper
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boundary for user demand. Secondly, the simulation part of this paper only simulates the scenario
of moderate number of potential users, which make a room for further improvement to consider
various scenarios with different number of potential users to form a vertical comparative analysis.
In addition, the simulation program assumes that the arrival time of users follows a uniform
distribution. In the future, we can simulate other situations with different customer arrival
distributions to test the robustness of the simulation results. Most importantly, in order to control
the research variables and highlight the research focus, this paper only analyzes the simple
network with one route in the theoretical analysis, and the simulation part only simulates the
operation situation of a single area without empty car rescheduling. We draw many of our
conclusions based on the cumulative effect of independent areas, however, the real situation can
be more complex. Therefore, the major future research direction of this paper is to analyze the
scene of multiple areas with the interplay of empty car rescheduling and observe whether the
existing conclusions are still valid. Furthermore, there exist multiple research spaces for the
heterogeneity management of practitioners. In the future, we can also explore other potential

management directions related to practitioner heterogeneity.
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