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Introduction 

 

This work describes a simple online market model. The idea of discussing and modeling 

such a market arises from the fact that nowadays it is more and more frequent to make 

purchases of any kind or service online. 

The number of small retailers who use e-commerce to sell their goods is constantly 

increasing, but undoubtedly the presence of marketplaces in the electronic market makes the 

difference. 

Therefore, the goal of this work is to simulate such a market to focus on price dynamics and 

the decisions that agents will take. 

The simulation was performed on the NetLogo platform, an agent-based programming 

language. In fact, it is possible to create agent-based simulations that reproduce, in simple 

market situations, dynamics deriving from local interactions between agents. 

In the program there are two main categories of actors: buyers and sellers, which, in turn, 

are divided respectively into: buyers on e-commerce, buyers on marketplaces, sellers on e-

commerce and marketplace. 

The work is structured as follows: 

- Chapter 1, which discusses the meaning of e-commerce, the various types and the 

difference between private e-commerce and platforms such as marketplaces; 

- Chapter 2, in which the code is described in detail; 

- Chapter 3, in which they make some experiments and discuss the results. 
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Chapter 1 

Price determination with large Marketplaces 

 

In the reality in which we live, characterized by an ever-increasing use of the internet, 

it is very common to buy goods or services on the web, and so the notion of electronic 

commerce has become, over time, familiar to many.  

Today, the majority of companies have an online presence. In fact, having the ability to 

conduct business through the Internet has become a necessity. Everything from food and 

clothes to entertainment and furniture can be purchased online. 

However, selling online has numerous problems, including competing with the big 

marketplaces.  

Before discussing this last point in detail, it is appropriate to clarify what we mean by 

electronic commerce and which types exist. 

 

1.1 What is Electronic Commerce? 

 

Also known as e-commerce, electronic commerce is the process by which 

businesses and consumers buy and sell goods and services through an electronic medium. 

Electronic commerce emerged in the early 1990s, and its use has increased at a rapid rate. 

Stores that sell their products online are called e-commerce stores, while familiar examples 

of electronic commerce companies are eBay, Amazon, Alibaba, Zalando, ePrice, Facebook 

and many others. These companies allow consumers to purchase a variety of goods and 

services online from businesses and other consumers. Consumers on these sites typically 

have numerous payment options, as well as choices for how their products are delivered. 

E-commerce allows customers to overcome geographical barriers and allows them to 

purchase products anytime and from anywhere. These are the aspects that have made e-

commerce so popular. In reverse, “brick and mortar” retailers are struggling because of 

online retailer's ability to offer lower prices and higher efficiency. Infact, the pricing 

strategies are also different for traditional and online retailers. Traditional retailers base their 

prices on store traffic and the cost to keep inventory. Online retailers base prices on the speed 

of delivery [1].  
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1.2 Types of E-Commerce 

 

There are several types of electronic commerce: 

1. the most common is business to consumer (B2C), in which a business sells products 

or services directly to consumers over the Internet. Two example of this are Amazon 

and AliExpress; 

2. another type of electronic commerce is business to business, where companies sell 

products or services to other companies over the Internet. An example of this is the 

Chinese e-commerce colossus Alibaba; 

3. consumer to business electronic commerce involves consumers selling products or 

services to businesses; 

4. finally, there is consumer to consumer e-commerce, which is where consumers sell 

products to other consumers. An example is eBay. 

 

1.3 E-commerce Website, Online Marketplace and Amazon Retail 

 

One of the biggest challenges for online sellers is to determine whether to create a stand-

alone e-commerce site, or take advantage of an existing online marketplace such as Amazon 

or eBay. 

Let’s define what we mean by each [2]: 

1. E-commerce website: is where a specific brand sells its own products on their 

website. Only the admin adds and sells the products. It do not have an option to 

register as a seller, similar to what you see at a retailer shop. It is customer specific. 

 

2. Marketplace web: That website allows sellers to register, login and sell their 

products. It is a platform for both the sellers and buyers, similar to what you see in a 

market. 

In the first case, it means managing all marketing and merchandising by yourself, something 

you don’t need to worry about with online marketplaces. 
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Some marketplaces, infact, will warehouse your inventory and take care of packaging, 

shipping and paying the shippers. 

With an E-commerce website, it is often necessary, in order to jumpstart your activity, but 

also to maintain it, to invest beforehand a great sum of money in inventory, as to create a 

large offering for the clients. Marketplaces offer the advantage of letting their sellers handle 

their stock on their own, which can considerably reduce your initial investment. 

Being able to sell a lot of products is good, but is not all it takes for success to ensue. 

Customers have to see your business as a major actor of the sector if you really want your 

activity to prosper. In fact, you also have to provide them with top-notch customer service. 

This is no trivial task and can require a lot of commitment from an E-Commerce website, 

that is the go-to actor if anything happens or if customers have inquiries. On the other hand, 

Marketplaces play more of a mediator role that monitor transactions between buyers and 

sellers and only steps in if something goes wrong between the buyer and the seller [3].  

The best aspect of having your own ecommerce site is that you have complete control over the 

layout, graphics, images, videos, coding, and content. 

With your own site, you have to use the tools at your disposal (search engines, social media, 

email) to get people in the door.  Traffic is the hardest (and often most expensive) thing to 

build for any online business. 

With an online marketplace, you do not have all of the extra costs associated with operating a 

website, but you also do not have complete control over your sales platform. You also don’t 

have to worry about traffic [4]. 

 

If you decide to sell through Marketplace, in addition to knowing the costs of suppliers or 

shipping costs, it is essential to know the costs of the subscriptions and any other charges. 

It is therefore necessary to have a good understanding of the various marketplaces on the 

web. 

At this point, it is important to emphasize that Amazon is different from other marketplaces, 

because it is also a distributor. 

The substantial difference lies in the fact that while the function of the Marketplace is only 

that of being intermediaries between sellers and customers through one platform, Amazon 
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instead, also deals with the purchase of goods, storage and shipping of what is sold on its 

platform. 

More precisely, Amazon Retail operates similar to large big box stores, Suppliers negotiate 

wholesale prices for their items, which Amazon then purchases, merchandises and resells on 

the Amazon.com website.  In this case, the seller is focused on Amazon because the product 

is sold directly to it. 

Amazon Marketplace, instead, is the platform that facilitates anyone to sell directly to the 

end-user or online customer. Amazon takes a referral fee from each sale. The seller takes on 

merchandising responsibilities and manages their prices [5]. 

 

Selling through Marketplace, users can choose between two models of fulfillment of orders 

and shipping: Fulfillment By Merchant (FBM) and Fulfillment By Amazon (FBA). 

While in the first mode it is the seller who takes care of the shipment of the products, in the 

second mode it is Amazon that takes charge of the shipment to the consumer on behalf of 

the seller, who uses deposits of the e-commerce. 

Needless to say, by joining the second model of order fulfillment, not only does Amazon 

take advantage of it, offering an immediate availability of products to consumers, but also 

the seller benefits, in greater advertising on the part of the site, which translates into greater 

possibility of profit. 

What is certain is that the platforms just as Amazon Marketplace or eBay, for other e-

commerce a huge obstacle, since they are monopolizing the online business. 

The final price of the product is certainly central in the evaluation of the buyer. Users, who 

are not satisfied, in a few clicks will try to other e-commerce or platforms, to grab the best 

offer and all this is greatly facilitated by price comparators. 

In this context, we ask ourselves what is the right pricing strategy to be adopted in an online 

market. 

To this end, the following model proposes, in a very simplified way, an interactive market 

able to reproduce the real economic dynamics. The actors are divided into two big categories, 

buyers and sellers, and they base the negotiations based on individual reserve price. 
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Chapter 2 

The code 

 

2.1 Overview of the model 

 

The following work is a simple interactive model based on agents in the field of 

negotiation. 

The world in which we run our model is created in the NetLogo programming language, 

which also has a graphical interface, as you can see from the Figure 2.1. 

Agents follow simple rules. The case under study is that for which all sellers sell the same 

product. 

Two separate markets emerge from the experiment: one is that of e-commerce and their 

customers, the other is that of the Marketplace and its buyers. 

Our goal is to analyze emerging prices and the strategy adopted by sellers to conclude the 

transaction. 

We operate with agents belonging to four categories, or breed as in Figure 2.2: 

- Marketplaces: they are the big online retail stores (Amazon Retail for example); 

- e-commerce: they are agents representing small retail websites; 

- MarketplaceBuyers: agents that buy on Marketplaces; 

- e-commerceBuyers: agents that buy on e-commerce. 

Through the turtle-set consumers, the agents belonging to the first two breeds were grouped 

and the agents belonging to the last two categories were grouped through the turtle-set 

sellers. The consumers have the "person" form, and the sellers "computer workstation". 

The number of agents with which we operate is determined through some slider present on 

the interface. They decide whether to buy or sell and at what price each cycle. 

The simulation is divided into two stages. Until tick 199, agents cannot change breed and e-

commerceBuyers and MarketplaceBuyers can only buy from e-commerce and from 

Marketplaces, respectively. 
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From tick 200, all buyers can buy from all sellers. In addition, sellers can change their reserve 

price by observing that of other sellers. In this way a real form of competition among sellers 

is created. 

The detailed description of all the procedures is in the following paragraphs. 

 

Figure 2.1: NetLogo’s Interface  

 

 

Figure 2.2: Breeds 

 

2.2 The Setup button 

 

With the setup procedure, you create the initial state of the world. It is performed by pressing 

the SETUP button in the graphical interface. 

The total number of consumers is given by the slider howManyConsumers.  

The slider Fraction, which represents the fraction of the consumers belonging to the breed 

e-commerceBuyers, defines the number of e-commerceBuyers. The color of this type of 

agents is sky. 
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The difference between the total number of consumers, howManyConsumers, and the 

number of e-commerceBuyers, is the number of MarketplaceBuyers. Their color is orange.  

As you can see in the Figure 3 (b), the number of Marketplaces is set to one. Its size is greater 

than other sellers. 

Agents are placed randomly in space.  

The two procedure, E_plot_d&o and M_plot_d&o, which are also present in the Go 

procedure, are used to draw graphs in the interface. 

 

  

(a)                                          (b) 

 

Figure 2.3: The Setup button 

 

2.3 The Go button 

 

This procedure is executed by pressing the GO button in the interface and it runs the 

simulation. The button has the option “forever” ticked for default, therefore once you press 

the button it is executed continuously. 

The simulation stops when you press it again. 

To go is composed by twelve procedures: 
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- to recordPrices; 

- to updateSellerQ; 

- to correct_seller_Reservation_Price; 

- to updateConsumerQ; 

- to negotiate_e-commerce; 

- to negotiate_Marketplaces; 

- to correct_Marketplace_MinPrice; 

- to correct_E-commerce_MinPrice; 

- to negotiate_consumers_everyone; 

- to preparePlotData; 

- to E_plot_d&o; 

- to M_plot_d&o. 

Where the last three procedures are used to monitor the price’s average, the number of 

transactions and draw two graphs in the interface tab, where the demand curve and the offer 

curve can be observed. 

 

 

Figure 2.4: The Go button 
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2.3.1 RecordPrices, UpdateSellerQ, Correct_seller_Reservation_Price, 

and UpdateConsumerQ 

 

This section briefly explains some procedures of the go in which prices and quantities Q are 

checked: 

 

 RecordPrices: this procedure, in each cycle, records the variable settledPrice 

(which corresponds to the price of successful transactions) in an auxiliary 

variable settledPrice-1 and resets settledPrice; 

 

Figure 2.5: RecordPrices procedure 

 UpdateSellerQ: controls the production of Q. Both breed of sellers at each 

tick produce one quantity of Q; 

 

Figure 2.6: UpdateSellerQ procedure 

 UpdateConsumerQ: this procedure controls the consumption of Q. At each 

tick, each consumers dissipates a fraction of Q. 

 

Figure 2.7: UpdateConsumerQ procedure 
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 Correct_seller_Reservation_Price: this procedure allows sellers to update 

their minPrice according to the quantity of Q they own. 

If the quantity Q is less than the quantity of the stock that the seller wants to sell, 

then minPrice will decrease by deltaPrice. 

Instead, if the quantity Q is greater than the quantity of the stock that the seller 

wants to sell, minPrice will increase by deltaPrice. 

 

 

Figure 2.8: Correct_seller_Reservation_Price procedure 

 

2.3.2 Negotiate_e-commerce and Negotiate_Marketplaces 

 

In this two procedures takes place negotiation. 

You set the maximum number of attempts through the slider consumerTrials. You set also 

the number of stock for consumers with the slider consumerDesiredStock and for sellers with 

sliders MarketplaceDesiredStock and e-commerceDesiredStock. 

In the Negotiate_e-commerce procedure, e-commerceBuyers can only negotiate with e-

commerce, while in Negotiate_Marketplaces procedure, MarketplaceBuyers can only 

negotiate with Marketplace. 

 

The sequence of events, in this two procedures, is as follows: 

- At each tick, less or equal to 199, every consumer meets a random seller. 

- The seller establishes his selling price (minPrice); 

- The consumer accepts the offer only if the selling price is less than his reserve price 

(maxPrice); 

- The price of the transaction is always the price offered by the seller; 
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- At each tick, the consumer increases his quantity of Q by one unit; 

- The seller decreases his quantity of Q by unit; 

- the number of attempts is increased by one. 

At this point: 

- If  Q <  consumerDesiredStock , maxPrice will increase by deltaPrice; 

- If Q > consumerDesiredStock, maxPrice will decrease by deltaPrice; 

- If maxPrice < 0, we set the slider deltaPrice as maxPrice. 

 

 

Figure 2.9: Negotiate_e-commerce procedure 

 

Figure 2.10: Negotiate_Marketplaces procedure 
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2.3.3 Negotiate_consumers_everyone 

 

In this procedure, all consumers act simultaneously. After setting the maximum number of 

attempts and setting the number of stock for consumers and for sellers, as in the previous 

cases, can start negotiation.  

A key point, in this procedure, is that all consumers can interact with all sellers. 

The sequence of events, in this procedure, is as follows: 

- At each tick, greater than or equal to 200, every consumer meets a random seller.  

- The seller establishes his selling price (minPrice); 

- The consumer accepts the offer only if the selling price is less than his reserve price 

(maxPrice); 

- If the agent who buys is one of  the e-commerceBuyers, there are two possibilities: 

a. The seller is one of the e-commerce, and negotiation proceeds as in 

Negotiate_e-commerce procedure; 

b. The seller is Marketplace. In this case, the consumer accepts the offer only if 

the difference between its minPrice and the maxPrice of sellers is bigger than 

0,5 and a random float number between 0 and 1 is less than the slider 

To_change_breed. In this case the e-commerceBuyer changes breed. 

- If the agent who buys is one of  the MarketplaceBuyers, instead: 

a. The seller is Marketplace, and negotiation proceeds as in 

Negotiate_Maketplace procedure; 

b. The seller is one of the e-commerce. The situation is similar to point b above, 

but in this case the difference, between minPrice and the maxPrice, must be 

greater than 1 and a random float number between 0 and 1 must be bigger than 

the slider To_change_breed. 

The reason why the difference must be greater than one in the last case is that in a real 

situation, a buyer who has always acquired from Amazon, for example, will change the seller 

only for a much lower price.  

Inserting a slider that represents the value of this difference could be an interesting variant 

of the model. 
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Subsequent events are exactly identical to those of the previous negotiation procedures. 

 

Figure 2.11 (a):  Negotiate_consumers_everyone 

 

Figure 2.12 (b):  Negotiate_consumers_everyone 
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2.3.4 Correct_E-commerce_MinPrice and correct_Marketplace_MinPrice 

 

These two procedures are essential to understand the pricing strategy adopted by sellers. 

Each seller compares its reserve price with the lowest reserve price of the other sellers and 

decides to change his reserve price if a random float number is grater or less (depending on 

the procedure) of the value of the slider To_modify_minPrice. 

Correct_E-commerce_MinPrice, as the name suggests, acts the e-commerce, while 

Correct_Marketplace_MinPrice acts the Marketplace. 

In the first case, the agents modify their minPrice if the difference, between minimum price 

and their total costs, is greater than zero. Otherwise, you set as a minPrice meanTotalCost.  

In the second case, instead, if the difference between minimum price and their total costs is 

negative, you set as minPrice meanTotalCost – random-float deltaPrice. 

This because Marketplace can sell even below the margins.  

 

Figure 2.13: correct_E-commerce_MinPrice 

 

 

Figure 2.14: correct_Marketplace_MinPrice 
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Chapter 3 

Trials and results 

 

Before proceeding with the execution of various experiments, we define the parameters 

of the simulations: 

 howManyConsumers: is the total number of consumers; 

 howMany_e-commerce: amount of e-commerce in the market; 

 Fraction: is the fraction of buyers on e-commerce; 

 To_modify_minPrice: is the probability with which sellers can change their selling 

price; 

 deltaPrice: the price variation 

 consumerTrials: is the number of attempts available to the buyer; 

 To_change_breed: is the probability with which consumers can change breed; 

 consumerDesiredStock: stock desired by consumers; 

 e-commerceDesiredStock: stock desired by e-commerce; 

 MarketplaceDesiredStock: stock desired by Marketplace. 

In the interface, there are also six outputs, which show at any time the number of consumers, 

the mean price and the number of transactions both for the e-commerceBuyers and for 

MarketplaceBuyers. 

In each simulation, Negotiate_e-commerce and Negotiate_Marketplaces procedures are 

performed up to tick 199. In this way, two different markets with different mean price are 

created for the two categories of sellers. 

We fix some sliders to values that we define at a default level. 

To do this, we set the sliders howManyConsumers equal to 100, howMany_e-commerce 

equal to 10,  deltaPrice to 0,10, consumerTrials to 10 and consumerDesiredStock, e-

commerceDesiredStock and MarketplaceDesiredStock equal to 10. 
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Simulation 1 

In the first simulation we want to reproduce the case in which both categories of sellers have 

equal number of initial customers and equal likelihood to change their sales price. Buyers 

can change seller, after tick 200, with a 50% chance. 

To achieve this, in the simulation, we have set the following initial conditions: 

 

Figure 3.15: Initial conditions 

The values of the other parameters are set to the default level. 

What is expected is that there is a slow diffusion of information in the system. 

The result is as follows: 

 

(a) (b) 

Figure 3.2: The experiment starts from equilibrium 

By repeating the simulation with the same values, the same result always emerges: the 

percentages of consumers, even if variable, are stable at the initial value. This result is 

indicative of the fact that in the system there has been a slow diffusion of information. 

No equilibrium price is obtained in either of the two markets. 

The only important fact emerges from Figure 3.2 (b): the offer curve is below the total 

average cost curve. A similar result cannot be observed in the case of e-commerce. In fact, 
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they can never lower their reserve price below the total average costs. In contrast, a large 

Marketplace can afford to lower its reserve price to such an extent that it does not profit in 

the transaction. In addition, it is noted that the e-commerce offer curve is superimposed on 

the total average cost curve. It remains almost always during the simulation. 

 

Simulation 2 

Let's try changing the initial conditions. In particular, we want to study the case in which the 

initial fraction of buyers on the Marketplace is greater than that of buyers on other websites. 

We also assume that the Marketplace varies its reserve price, observing the lower offer price 

on the market, with a higher probability than the other sellers. We want to reproduce a 

situation that largely represents what happens in reality, since most users who make online 

purchases make their research on large marketplaces. 

The initial conditions are as follows: 

 

Figure 3.3: Initial conditions 

 

(a) (b) 

Figure 3.4: The experiment begins with a greater number of MarketplaceBuyers 

You can already see at tick 300, as the percentages of buyers are again even, even if the 

average price of transactions in the Marketplace is lower than that of other sellers. This 
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suggests that it is not enough to have low competitive prices to keep buyers on their side. 

This result, therefore, shows that having a good pricing strategy is certainly advantageous 

but not sufficient to keep customers fixed. In the simulation, the value of the 

To_change_breed slider was set to 0.5. In this way, each buyer can choose whether to remain 

loyal to a seller or decide to change, with a 50% probability. The result obtained indicates 

that consumers give importance to numerous other factors besides the price. Some of these 

factors, in real life, may be delivery times, the availability of sellers in providing 

clarification, reliability, advertising and others. 

 

Simulation 3 

In this third simulation, we set the number of initial consumers equal to 50% for both 

categories of sellers. Make sure that the marketplace is faster in updating its reserve price 

than other sellers. Let's study what happens if this time, e-commerce buyers are more likely 

to buy from the marketplace. 

We set the following conditions: 

 

Figure 3.5: Initial conditions 

 

(a) (b) 

Figure 3.6: The experiment starts with a fair number of consumers for both categories of sellers 
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Figure 3.7: Monitor 

From the graphs in Figure 3.6 and above from the monitors in Figure 3.7, we can see how 

the number of e-commerceBuyers has decreased by 64% already from tick 350. The 

difference between the average prices of the executed transactions is substantial in this case. 

The Marketplace is adept at finding the lowest bid price and in modifying it accordingly. On 

the contrary, other sellers can not change their reserve price so skillfully. The result is that 

the Marketplace has much lower prices during the entire simulation and this brings the e-

commerceBuyers to change breed. 

In the various tests carried out, there was also the case in which 100% of e-commerceBuyers 

decided to change breed. The result is not surprising. If consumers have more knowledge of 

market prices, it is trivial to expect that they will buy from the seller who offers the lowest 

possible price. 

 

Simulation 4 

What if the number of e-commerce decreases drastically? In this scenario you want to study 

in particular, the reaction of the buyers and the Marketplace. 

 

Figure 3.8: Initial conditions 

From Figure 3.8, it is possible to see that the e-commerce number has dropped to 3, while 

the probability that MarketplaceBuyers can make purchases elsewhere has increased 

significantly. The ability to change its reserve price has remained unchanged from the 

previous simulation. 

The result is as follows: 



21 

 

 

(a)          (b) 

Figure 3.9: The experiment starts with a low number of e-commerce 

 

 

Figure 3.10: Monitor 

 

Even if MarketplaceBuyers are more likely to change breed, they will hardly do it. 

Furthermore, since there are fewer sellers, the average transaction price of the Marketplace 

is higher than that obtained in most cases in the other simulations. This means that the 

decrease in the number of e-commerce is above all consumer harm, as it will most likely 

have to buy a product at a higher price. It is possible to notice from the graphs, as in this case 

the supply curve is above the total average cost curve. 

 

N.B. During the experiments it was noticed that the Marketplace offer curve appeared as a 

point in the graph and not as a curve. For this reason, it was decided to multiply by means 

of the hatch command, this agent by a sufficient number to allow a line to be displayed in 

the graph. The same has been done for e-commerce even if for a smaller number of times. 

For greater clarity see Figure 2.3 (b). 
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Conclusions 

 

From the model just discussed, it is possible to make some conclusions: 

1) At the initial parity of consumers, if the sellers of both breeds readjust their selling 

price with a 50% chance, and the consumers always change breed with a 50% 

probability, the e-commerce offer curve reaches that of total average costs. This 

means that the sellers have changed their reserve price by reducing it to the minimum 

possible. 

In the case of the Marketplace, however, the supply curve in some points of the 

simulation not only reaches the average cost curve, but also falls below. 

A similar result was discussed in Paragraph 1.3 regarding Amazon Retail. It has been 

said that Amazon Retail can afford to sell a product without profit. This is possible 

because Amazon mainly earns from cloud services. 

2) If the initial percentage of consumers is greater for the Marketplace and the 

probability of changing their reserve price is very high, even if the average price of 

transactions performed on the Marketplace is low, some of its initial consumers 

change breed, reporting a situation of parity. 

Also this case shows us how the model is able to reproduce, even if in a rough way, 

real situations. In fact, from the results obtained we deduce that to obtain a greater 

number of customers it is not enough to have low prices. Consumers also make 

purchases at a higher price if the service is of quality. 

3) We have seen that with the same initial consumers, if the Marketplace quickly 

changes its reserve price and the e-commerce consumer agents have more 

opportunity to look elsewhere, the number of customers of the Marketplace increases 

and its reserve price remains very high.  
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This result is undoubtedly the one that best represents the current e-commerce 

market. Marketplace is able to do a lot of advertising to attract customers and their 

algorithms are able to update prices much more quickly than a private e-commerce. 

4) Since the presence of a Marketplace hinders the sales of e-commerce, we have also 

studied the case in which they should decrease. 

We have found that the decrease in the number of e-commerce would lead to an 

increase in the average price, which would create problems for consumers but 

especially for the remaining e-commerce, which would have fewer customers. 

To conclude, we can state that the presence of marketplaces in e-commerce is definitely a 

problem for small online sellers and having a good pricing strategy is not enough. As 

mentioned several times the big giants like Amazon can have very low prices. However, you 

can also be successful as a private seller if you take into account numerous other factors such 

as advertising, customer service or speed in order fulfillment. 
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