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Abstract
For fact, a strong demand seasonality is observed in hotel industry, which needs early planning to prevent revenue declines. 
Cost cuts, although sometimes deemed tolerable, no longer help because expenditures have thresholds that hardly can be 
crossed. Increasing the revenue by raising rates, on the other side, adversely affects the level of demand. In low seasons, 
travelers are more sensitive to prices, and therefore, higher rates turn customers away to other rivals. To address the com-
promise between demand, supply, and prices, this work contributes to the existing literature by proposing a model that tests 
the balance of seasonal demands and prices to maximize hoteliers’ profit. Specifically, we present an approach that finds the 
seasonal elasticity of demand at the optimum profit. The model is capable of assessing the balance of prices with the market 
demand, which helps in the assessment of hotels. To validate the model, data sets from Dubai international and domestic 
hotels were collected and used for benchmarking. It was found that international hotels confront higher seasonality as com-
pared to local hotels. Only couple of hotels (Local and International) demonstrated successful efforts in seasonal balancing 
of prices with the demand. The demand was also found to be more elastic in the low seasons owing to high room offerings, 
while less elasticity is observed in the high seasons. The model acts as an effective tool for placing hotels on the board of 
price and demand, which assists the hoteliers to gain more insights toward benchmarking and evaluation.
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Introduction

Most marketing managers in hotel industry expend a tre-
mendous amount of time opening and closing channels of 
online travel agents while manipulating the rates to keep 
a good price-demand balance in the face of competitors. 
Some tend to use relatively sophisticated revenue software to 
address the issue of pricing. In hospitality pricing and sales 
control techniques, hoteliers should consider the elasticity 
of demand, which is a fundamental economic theory of pric-
ing. The elasticity in hospitality business is defined by how 
the demand for hotel rooms differs in relation to prices. For 
instance, when a hotel increases its prices, a decrease in the 
demand is observed. As a result, this market is said to be 
elastic. Put differently, an elastic demand is a pattern that 

can be noticed when prices affect the size of the demand 
in a specific market. Inelastic demand on the other hand, is 
observed when the prices have minimal effect on the size 
of demand. For instance, the change in oil prices may not 
significantly affect its demand.

Hotels in hospitality business encounter noticeable 
seasonality in the demand, which can be put into a range 
of high and low seasons. In the high seasons, hotel room 
prices seem not to be affected by the size of demand due to 
high occupancy rates. Therefore, the demand for rooms in 
the high seasons seems to be inelastic as compared to the 
low seasons. For this reason, the demand for rooms shows 
more responsiveness and elasticity to prices in low seasons, 
where hoteliers tend to work the prices and room availabil-
ity/upgrades/upselling to overcome the drop in demand. 
Some factors that influence demand elasticity include the 
availability of rooms, the need, the purchaser’s profits, the 
duration of stay, seasonality, “deal” pricing and demand/
value interpretation. Since this study regards Dubai city as 
a tourism model, Table 1 shows the occupancy rates for the 
years 2017 to 2020. The seasonality pattern of the data can 
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be observed in Fig. 1 where the low season can be noticed 
in the summer.

Contrary to realized demand in 2019–2020, almost all 
literature forecast studies of hotel industries predicted a 
significant increase in hotel reservations in Dubai owing to 
many new attractions among which the incredible wonder 
of Expo 2020. However, due to the pandemic of COVID-19 
which appeared late in 2019, the entire hotel industry have 
encountered a landslide causing a huge drift in the numbers 
of tourists. Dubai, specifically has suffered a significant eco-
nomic decline due to the pandemic and involuntary post-
ponement of Expo 2020.

In the meantime, the investment in airports and hotels, 
as well as the diversification of the services sector are driv-
ing Dubai’s development and appeal. The number and size 
of such attractions are projected to continue in increasing. 
Indeed, the rise in theme parks, cultural attractions, global 

village, Expo 2020 and affordable hotels have put Dubai’s 
hospitality industry on track for continued growth past 2020. 
Significant tourism development such as IMG Worlds of 
Adventure, Dubai Parks and Resorts, cultural attractions like 
the Louvre in Abu Dhabi, city walks, La mer and JBR are 
expected to steadily attract leisure travelers for many years 
beyond 2020. Current tourism opportunities, modern desti-
nations coupled with improvement of the existing venues, 
the introduction of new brands, and increased quality of liv-
ing are projected to draw more visitors and raise the total 
duration of stay in Dubai.

Substantiated by a good deal of literature studies and 
business reports, seasonality is deemed evident in hotel 
industry. In United Arab Emirates (UAE), due to extreme 
summer temperatures, the low season is observed gradually 
end of June until September. Tourists prefer to visit Dubai 
in winter owed to moderate weather temperatures as com-
pared to low ones in the north half of the globe. This sea-
sonality affects the size of returns, which comes with more 
challenges to revenue managers who seek to increase profit. 
In low seasons, offers are excessively available which give 
the customers more room to bargain and seek better deals, 
resulting in higher elasticity in the demand. In contrast, high 
seasons demonstrate more strict prices with narrow margins 
for customers to impose their preferences. The alternating 
pattern in prices and offerings, upselling and upgrading 
requires better understanding of the price and demand rela-
tionships across the two seasons.

As such, this study extends the prior literature by dem-
onstrating a profit maximizing model across the different 
seasons which helps hoteliers place their business on the 
performance map of other hotels. This paper contributes to 
the awareness of pricing practices of hotel industry in gen-
eral and in Dubai in particular as one of the world business 
and tourism hubs. Here, a novel model that can be applied to 
hotel industry, for finding the right balance between prices, 
room offerings and upselling across different seasons is pre-
sented. The model finds the elasticities of different national 
and international hotels that should maximize the profit. 
Another major contribution to the field is the ability of the 
model to inform if a specific hotel conforms to profit maxi-
mization via the correct balance between prices and room 
offerings over different season.

Demand and supply of Dubai’s hotel industry

Tourism, logistics, manufacturing and services sectors in 
Dubai provide growth opportunities beyond oil and gas, an 
industry on which many of the gulf region’s economies in 
the Middle East rely on. The latest data from the STR hotel 
pipeline reveal that UAE has the highest number of new 
hotels and rooms under development in the Middle East and 
Africa area.

Table 1   Estimated occupancy of hotels in Dubai

Data sources STR.com, Hotstat.com

Month Year

2017 2018 2019 2020

January 87 76 90
February 86 90 80
March 90 87 88
April 85 99 91
May 84 83 104
June 57 84 85
July 61 67 61 88
August 76 65 69
September 80 79 65
October 83 82 83
November 86 86 81
December 81 90 90

Fig. 1   Estimated occupancy of hotels in Dubai. Data sources STR.
com, Hotstat.com
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Dubai now is well and truly known as a leading interna-
tional destination for tourism. Over its comparatively short 
history, it has demonstrated significant achievements in tour-
ism and was the fourth most visited destination according 
to the MasterCard’s Global Cities Index in 2019, attracting 
16.73 million visitors from over 233 countries around the 
world (Government of Dubai—Department of Tourism and 
Commerce Marketing, www.visit​dubai​.com/2019). Com-
pared to 2018, this represents a rise of 5.1%, with double-
digit increase in arrivals from main source markets with an 
average of stay of 8 days per tourist and an average occu-
pancy of 76% in 741 enlisted hotels. In 2019, guestroom 
inventory stood at 126,120—a 9% YoY increase.

Another remarkable performance in 2019 was the guest 
accommodation market in Dubai, with the total number of 
occupied room nights exceeding 32 million for the first time, 
a 6.5% increase on the 3013 million occupied room nights 

reported in 2018. Figure 2 shows the proportions of purpose 
of visits and the average length of stay.

In October 2019, the Average daily Rate (ADR) was 
389.11 AED and the RevPAR was 266.57 AED. How-
ever, Dubai hotels experienced a significant decline due to 
COVID-19. Dubai’s hotel industry reported its highest occu-
pancy level since February-2019, according to preliminary 
data from STR in September 2020 with an increase in the 
occupancy rate to 45.4% and average daily rate of 284.15 
AED and a RevPAR of − 50.6% to 129.03AED.

The overall occupancy rate in 2019 was 76%, which was a 
good and an important achievement considering the substan-
tial rise in the supply of guestrooms. However, this indicates 
an effect on the overall average daily rate, which stood at 
AED 415 (− 11% YoY) and a (RevPAR), which totaled to 
AED 312 (− 12% YoY), showing low levels of customer 
affordability across source markets, but illustrating the sec-
tor’s very strong global competitiveness.

Although Dubai’s midscale and upper-midscale hotel 
offering continues to grow, its five-star guestroom inven-
tory remains the dominant proportion of accommodation, 
accounting for 34% of the total availability. In December 
2019, a total of 33,120 rooms were designated as four-star, 
accounting for 26% of the total availability of guestrooms. 
Figure 3 shows hotel inventory by category and performance 
in Dubai for the last 2 years (2018 and 2019).

According to DXB airport traffic, DXB airport in Dubai 
welcomed 86.4million passengers in 2019, which gives an 
indication about the scale of tourism and hotel industry in 
the city (www.thena​tiona​l.ae/2019; DTCM annual report). 
In the run-up to Expo 2020, this global trade fair is projected 

Fig. 2   Purpose of visit and length of stay in Dubai. Figure is repro-
duced from Annual visitor report 2019 by DTCM

Fig. 3   Hotel inventory by category and performance for 2 years (2018–2019), reproduced from DTCM annual report

http://www.visitdubai.com/2019
http://www.thenational.ae/2019
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to attract 25 million tourists to the city over a 6-month 
period, for this reason, the production of Dubai tourism has 
earned a further boost with a new supply of hotel rooms 
(www.visit​dubai​.com/2019).

As wealthy visitors come to stay in its fancy hotels or 
to buy some of its valuable waterfront properties, foreign 
money continued to pour into Dubai (Saed et al. 2020). 
Indeed, Dubai has been able to establish a leading role on 
the worldwide tourism map and become a destination for 
corporate travelers, tourists and shopping enthusiasts (www.
dsc.gov.ae201​9). It is projected by 2022 that the UAE hospi-
tality industry is to hit $7.6 billion, rising between 2017 and 
2022 at a 5-year Compound Annual Growth Rate (CAGR) 
of 8.5%, (khaleejtimes.com).

In total, the availability of hotel rooms in Dubai, the 
fourth most visited city in the world, is projected to exceed 
150,000, with the Emirate planning to complete 160,000 
hotel rooms by the end of 2020, the time to welcome 25 mil-
lion tourists to Expo 2020, which was delayed until 2021 due 
to the pandemic of COVID-19. With 20 million annual visi-
tors expected to visit Dubai in 2021, owed to the relief antic-
ipated by providing COVID-19 vaccines allowing travelers 
to move freely around the world, such expectations likely to 
be valid in the year of 2022 due to FIFA world cup that is 
hosted in the neighboring country of Qatar.

Moreover, Dubai is known for its remarkable Meet-
ings, Incentives, Conference/Conventions and Exhibitions/
Events  (MICE) offerings. MICE have been reported to 
improve the demand for rooms and other associated bun-
dles. In 2019, Dubai was designated as the world’s lead-
ing MICE destination (hoteliesmiddleast.com). Nearly 400 
global MICE and business activities were hosted by the 
Dubai World Trade Centre in the same year, attracting nearly 
3.4 million delegates, a new landmark in its history.

Literature review

To maximize a firm’s revenue over a short-term horizon in 
perishable services or products, revenue management has 
to be considered to contend with the costs and time con-
straint of the offered service or product. Such a category 
of problems can be found in airline ticketing, car rentals, 
hotel rooms and other types of perishable assets (Pimentel 
et al. 2019). Due to perishability nature of such assets, the 
maximization of its utilization can be addressed via explicit 
price modeling, or implicitly via manipulating the service 
packages (Chen et al. 2018).

More to the point, the matter of service bundling as a 
strategy for triage of customer segment according to their 
aversion to restrictions (minimum stay, flexible rate vs 
fixed rate, etc.), is an important issue, which is a criti-
cal element in hotels marketing and distribution strategy 

(Beerli-Palacio et al. 2020). Travel bundles that offer addi-
tional amenities and passes to multiple attractions at a 
reduced rate are also attractive to a good deal of travelers. 
With Airbnb, for instance, travelers can enjoy additional 
services that may not exist in the same form once offered 
by OTA or direct reservation channels. However, some lit-
erature studies indicate that while hotel sales are adversely 
affected by both Airbnb and hotel supply, the extent of the 
effect of hotel supply on RevPAR is much greater than 
that of Airbnb (Dogru et al. 2020). The main concern in 
service bundles is that customers may not benefit from the 
additional services introduced to the bundles even they 
might pay less price for such additional services.

Implicit pricing in the hotel industry involves utilizing 
a variety of service packages. It results from dynamically 
making only certain service packages available for sale at 
a point in time—for example, upgrading hotel rooms at 
the same price, or making only the higher priced packages 
available for high seasons in which the price is indirectly 
manipulated. Discussions among hospitality and tourism 
society reveal that hotel room prices differ according to 
many attributes and characteristics such as the hotel site, 
size, class, age, quality, proximity to airports, transporta-
tion stations and tourist attractions (Latinopoulos 2018; 
Soler and Gemar 2018).

A little while ago, the Hedonic Pricing Models (HPMs) 
were used to identify the determinants of hotel room prices 
(Chen and Rothschild 2010; Schamel 2012; Ziqiong et al. 
2011). In HPM, the prices are assumed to have linear rela-
tionship with features such as the site and situation factors 
(Zhang et al. 2011; Ziqiong et al. 2011). Other researchers 
as Israeli (2002) used brand and star ratings in a linear 
HPM to measure room prices. Under the hedonic price 
model, hotel rooms are considered as heterogeneous prod-
ucts whose prices are affected by a bundle of attributes 
and characteristics which extent beyond the hotel physi-
cal building to include other spatial features. Many stud-
ies that employ HPM highlight the factors of room prices 
such as star rating (Latinopoulos 2018), class (Ziqiong 
et al. 2011), service quality (Thrane 2007), age (Zhang 
et al. 2011), size (de la Peña et al. 2016; Soler and Gemar 
2018), proximity to airports (Soler and Gemar 2018), tour-
ist attractions (Santana-Jiménez et al. 2015), downtown 
(Lee and Jang 2012) and transportation stations (Zhang 
et al. 2011).

However, spatially referenced hotel attributes such as the 
location, the size, structure in the HPM come with few con-
cerns that violate some basic assumptions, leading to biased 
parameter estimates and misleading significance tests (Kim 
et al. 2020a, b, c). Anyway, despite the importance of spatial 
attributes, the interest in HPM to model the prices is declin-
ing nowadays (Latinopoulos 2018; Soler and Gemar 2018; 
Zhang et al. 2011).

http://www.visitdubai.com/2019
http://www.dsc.gov.ae2019
http://www.dsc.gov.ae2019
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Cleanliness, location size and class have been also heavily 
used to estimate prices (Ziqiong et al. 2011). Hotel amenities 
such as gift and food sales, local call service, complimen-
tary breakfast, gym or AAA rate were addressed in many 
research articles (Nalley et al. 2019). Other forms of HPM 
include non-linear functions that have been also proposed 
in different studies that can be found in (Kim et al. 2020a, 
b, c). For instance, to estimate the quantitative influences of 
rural environment on lodging room prices, Santana-Jiménez 
et al. (2015) used a form of s-HPM for case studies from 
Spain and Taiwan. Other aspects such as sea view, location 
and service attributes have been addressed by Latinopoulos 
(2018) and Soler and Gemar (2018).

With the remarkable growth of online applications and 
internet coverage, online tourism is experiencing a very fast 
growth more than other channels. Prices are being transpar-
ent more than ever before with a good proportion of reserva-
tions made online (Stangl et al. 2016). As a consequence, a 
high dependence on electronic Word Of Mouth (eWOM) in 
hotel industry is being observed which results in a dramatic 
change of tourists behavior (Cantallops and Salvi 2014). 
Nowadays, eWOM impact is predominantly notable in the 
restaurants and hospitality industries (Pawlicz and Napierala 
2017; Ye et al. 2011). This trust link between the service 
providers and the customers emerges from the mutual ben-
efit of increasing the line of visibility in the services and 
prices. Sites such as Expedia, Trivago and Booking.com, 
allow the customers to search and compare the rates directly 
without the need for physical presence, which resulted in the 
advancement of online travel agencies (OTA). Online retail-
ing in tourism has proven great efficiency, accessibility and 
less friction as compared to marketplaces that require physi-
cal presence. However, with prices being crystal transparent 
and generously accessible with less dispersion, additional 
challenges may be encountered by hoteliers due to the size 
of competition and services distribution channels (Hanna 
et al. 2019; Kim et al. 2020a, b, c; Nakamura et al. 2018; 
Sheremirov 2020).

In the past two decades, OTAs have expanded exponen-
tially, driven not only by developments in e-commerce, but 
also by fortuitous business conditions. In 2017, OTAs had 
nearly 40% of the online travel sector in the United States 
(PhoCusWright 2018).

Owed to transparency and accessibility resulting from the 
recent boom in technology, pricing parity between booking 
channels has become more difficult, thereby changing the 
way consumers book hotel rooms. Rate parity is a strategy 
that refers to fixing the same rate for customers crosswise 
all distribution channels via arrangements between hotels 
and OTAs (Haynes and Egan, 2015; Kim et al. 2020a, b, c). 
Under such agreements, hotels cannot deliver lower room 
rates to their direct networks than what they offer to OTA 
mediators, which eliminate competition. Nevertheless, rate 

parity has been outlawed by some European countries such 
as Germany and France in 2015 (Nicolau and Sharma 2019). 
Recent environmental trends are moving away from rate par-
ity to more transparent systems where hotels have greater 
autonomy over price setting than ever before by incorpo-
rating efficient management strategies of revenue (Sharma 
and Nicolau 2019). Such a transparency provided a new era 
for coopetition where hospitality service providers have to 
rethink on how to manage their revenues and stay in the 
market (Ivanov and Piddubna 2016).

Moreover, shifts in the global economy affect the hospi-
tality industry due to external factors such as international 
instability, extremism, natural disasters, pandemics and eco-
nomic uncertainty (Baud-Bovy 1982; Leong and Hui 2014). 
In such a volatility, hoteliers should closely track the numer-
ous macro-economic factors impacting the industry before 
making critical strategic decisions. Indeed, the demand for 
hotel reservations is becoming more responsive to prices, 
which affects hotel sales and earnings (Arora and Mathur 
2020).

Evaluating external variables that affect the productivity 
of hotel industry such as the regional economic factors is 
important to enhance standardized resort hospitality services 
(Yang and Cai 2016). Past studies have indicated a range of 
external influences on hotels performance such as connectiv-
ity, national economic climate, disaster events and market 
transparency (Assaf et al. 2015; Assaf & Cvelbar, 2015). 
Hotel efficiencies have been analyzed in both parametric and 
non-parametric models. Data Envelopment Analysis (DEA) 
remains one of the most popular non-parametric approaches 
used to analyze efficiencies (Zhang et al. 2020). While many 
hotel chains in different countries rely on international tour-
ism, some may not encounter the same demand as in China 
which ranks first in its domestic tourism according to (WTO 
2018). However, recently, several provinces in China have 
promoted the development of high-end and luxury hotels, 
anticipating further venture to improve the tourism business 
and enable it gain higher revenues (Wu and Yang 2018).

Behavior-based price discrimination (BBPD) is usually 
analyzed in contexts that are featured by perfectly inelastic 
demand, depending on the customers’ history of purchase 
and favorites; however, it was shown by Esteves and Reg-
giani (2014) that firms are worse off under BBPD, though; 
as demand elasticity increases the adverse effect of BBPD 
on profits gets smaller. While it might be difficult to identify 
previous customers and their purchase behavior and prefer-
ences in hotel industry, however, with hotel industry under-
going a major change in its customer interfaces, alliance 
with hotel different associates, hoteliers may be able to use 
the customers’ historical information and their past prefer-
ences to offer different prices and/or service.

It was reported that as of 2012, two out of three travelers 
used online booking. It is now evident that online channels 
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are the first choice for customers seeking hotels as compared 
to offline media like magazines or TV ads (Botts et al. 2012). 
Transparency nowadays is clear to the level where custom-
ers seamlessly can compare prices of the same hotel room 
offered by different OTAs. Such a transparency and shift to 
online distribution channels have contributed to greater price 
and demand elasticities and there is no sign of those trends 
braking down in the future.

Nevertheless, tourist attractions with a higher level of tour-
ism sophistication have established business characteristics, 
like open market entry, diverse customer preferences and sup-
portive policies that invite new customers and competitors 
(Zervas et al. 2015). In addition, hotel suppliers are grappling 
with rising demand and intense pressure from market consoli-
dation (Chang et al. 2019).

In relation to the different aspects discussed above that 
shape the price and demand patterns, our goal in this work 
is to address the issue of balancing prices with the demand 
under seasonality conditions. We suggest a profit maximiza-
tion model that finds the elasticities of the demand for a set of 
national and international hotels in fabulous city of Dubai. The 
model will place each hotel on the price-demand performance 
map by demonstrating new revenue-occupancy ratio relation-
ships that best describe the right balance between prices and 
demands.

Elasticities of demand

The conventional price-demand curve is always downward 
sloping revealing the fact that higher prices result in less 
demand and vice versa. However, in goods/services that are 
characterized by exclusive existence and appeal as a status 
mark, a Veblen good is a one for which demand rises as the 
price increases. Nonetheless, evidences of rivalry effects on 
hotel prices indicate that room prices increase when rooms’ 
availability among direct competitors decreases (Abrate and 
Viglia 2016). From the industrial organization viewpoint, a 
negative relationship is the most accepted notion between hotel 
prices and room offerings (Becerra et al. 2013).

When hotels concentration is high which leads to increased 
quantity, the prices will drop down. In contrast, scarcity leads 
to higher prices as a natural response. Figure 2 shows the trend 
between the offerings and prices where the revenue is the price 
times the quantity (Fig. 4).

The elasticity is a measure of responsiveness to changes 
in prices. It is simply the percent change in quantity divided 
by the percent change in the prices, which is mathematically 
expressed as:

(1)e =
p

q
×
dq

dp

where p is the price and q is the offered quantity. The above 
expression usually returns a negative number for inversely 
proportional demand pattern as a function of the price. Note 
that different revenues will result from different price set-
tings at which different elasticities are found. This interpre-
tation of demand responsiveness offers decisive insights into 
pricing policy formulation.

Demand and price elasticities are applicable in different 
business platforms. In hospitality business, hoteliers ought 
to take advantage of demand elasticity. It has been repeat-
edly reported that room prices affect travelers and tourists 
differently. Different price sensitivity for the business seg-
ment can be observed as compared to leisure. A business 
traveler has historically displayed a far lower degree of price 
volatility than a recreational consumer for equivalent room 
rate variations. Not only the type of customers, the seasonal-
ity also plays an important role in prices. The variation in 
reservation prices in the low seasons appeared to be higher 
than those in the high seasons, allowing for more elasticity 
in the low season owed to higher customer responsiveness 
to prices.

Moreover, the rates are also affected by the price toler-
ance provided to travel agents or other reservation channels. 
Hotel shoppers have different preferences when they seek 
hotel reservations, those include (1) pay whatever price is 
available, (2) pay what they think is a fair price, (3) pay 
negotiated rates and (4) try the least expensive price, all 
will affect the willingness to pay, thereby, increasing the 
elasticity.

Managing the demand and prices is also achievable via 
incorporating upselling and upgrading which contributes 
to limiting price cuts. It is more convenient to give special 
offers or upgrades to customers who already reached a buy-
ing decision rather than convincing a customer to take a 
more costly option. Online reservations has made a revolt 
on the way customers think and compare prices. According 
to some media sources surveys, 3 out of 4 probable travel-
ers go to some sort of travel site before booking and 8 out 
of 10 use a search site. Online booking platforms offer no 
panic transactions and no front desk last second decisions. 

Fig. 4   Elastic and inelastic regions of the demand
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Accessibility, visibility and transparency have made the 
demand more elastic due to apparent responsiveness to 
prices. Ultimately, elasticity provides a feeling of how guests 
respond to competitive pricing and help build better insights 
to market.

Social networks also offer pricing choices for hoteliers. 
Since travelers tend to be suspicious of ads that focus too 
strongly on ratings, platforms such as Facebook, Instagram, 
TripAdvisor and Twitter now have a huge effect on travel 
decisions and consumer behavior. It is apparent now days 
that the elasticity is increasing due web/phone applications, 
online access, increasing line of visibility and transparency 
evidenced by higher customer responsiveness.

Profit maximization elasticity model

In hotel metrics, the Revenue Per Available Room (RevPAR) 
is a measure that accounts for the average daily rooms rev-
enue generated per available room. Hotels can also derive 
their revenues from other sources such as management of 
the property, licensing of the brand, food and beverage sales 
and other amenities that may not be immediately associated 
with the room. However, RevPAR remains a key indicator 
for revenues in hotel industry.

RevPAR is simply measured by the ratio of Total Room 
Revenue to Total Rooms Available. Not to be confused with 
the available daily rate (ADR) which measures the average 
rental revenue earned for an occupied room per day. The 
occupancy rate O on the other hand is a percentage of the 
available rooms used for a specific period. It can be calcu-
lated as the total paid (occupied) rooms divided by total 
available rooms. Occupancy also equals RevPAR/ADR. 
While the demand gradually moves between its highs and 
lows, averaging the demand over two seasons seems to be 
the most acceptable notion. Here, assuming that the demand 
for rooms exhibits a seasonal pattern of two high and low 
seasons ( l and h ), the number of utilized rooms will be O × n 
for an occupancy rate O where n is the number of rooms. 
Accordingly, RevPAR of the two seasons can be expressed 
as a function of the occupied rooms as follows:

where Ri
PAR

 is RevPAR, the average revenue per available 
room that is collected in season i and f i is a continuously dif-
ferentiable revenue function. The number of available rooms 
n is assumed to be the same in the two seasons, meaning that 
no expansion or drop in rooms is experienced between the 
two seasons. In this model, we assume two cost components 
for operating a single room, those are the fixed and variable 
costs. While the fixed cost k may have insignificant varia-
tion across different seasons, the variable cost is affected 

(2)Ri
PAR

= f i
(

Oin
)

, ∀i = l, h

by seasonality as it depends on the usage level. The cost of 
operating the occupied rooms of every season are therefore 
given by:

where c is the variable cost per room. From the findings in 
(2, 3), the profit function shall be the difference between the 
revenue and the costs, which is expressed as:

With this profit expression, one can find the occupancy rate 
at which the profit is maximum. Of note, the profit in the 
high season is independent from that on the low season and 
vice versa, hence the first order conditions necessary for 
finding the maximum profit with respect to Oi is found by:

Equating the above by zero for all seasons yields:

Since the fixed cost k should be the same across the seasons, 
we get:

Take Ri
PAR

 as a common factor in both sides to get:

To find the elasticity as a function of the quantity 
Oin , let qi = O

i
n and y = Ri

PAR
 , where dqi = ndO

i and 
dy = dRi

PAR
= ndf  , hence using (1), the elasticity will be 

expressed as:

As a result, the above expression reduces to the following:

Dividing by Rl
PAR

 results in:

where e is the elasticity of the demand with respect to Rev-
PAR. The expression in (11) is valid for the maximization 
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of revenue, which shows that the revenue ratio between the 
two seasons depends on the elasticities of demand, mainly 
the fraction 

(

eh

el

)

 since the other fraction has higher tendency 
to be 1 for the same ratio. As a remark, to have Rh

PAR
> Rl

PAR
 , 

the condition eh > el must hold, meaning that raising the 
prices in the low season could be beneficial to maintain opti-
mality. This is the case when the elasticity at the high season 
is less than that at the low season as shown in Fig. 3. For 
instance, when the elasticity of the high season is − 1.2 and 
that of the low season is − 1.4, the ratio will be 1.71, where 
at this ratio, the high season revenue is 71% higher than that 
of the low season (Fig. 5).

The two conditions in (6) will result in the following ratio 
of the high to low occupancy rates:

Here, the room occupancy in the high season exceeds the 
occupancy in the low season only when the demand for 
rooms in low season is more elastic to the revenue per avail-
able room than the high season. This is an expected behavior 
since in the low season, customers have higher variety of 
available hotels and the demand is affected by the prices 
due to many hotel offerings. Using the ratio of (11) and (12), 
the new expression for the revenues ratio will look like the 
following:

The finding in (13) shows that the ratio of revenues of the 
two seasons is proportional to the occupancy ratio times 
the elasticity ratio. As illustrated in the introduction part, 
the demand tends to be less elastic in the high seasons (i.e., 
higher prices may not affect the demand) as compared to the 
low season, hence, the elasticity ratio is usually less than 1, 
therefore, to maximize the profit, the revenue ratio must be 

(12)
Oh

Ol
=

(

1 + el

1 + eh

)

(13)
Rh
PAR

Rl
PAR

=
Oh

Ol

eh

el

lower than the occupancy ratio. Put differently, profit maxi-
mizing hotels should allow more seasonality in the occu-
pancy rate than the revenue per available room, particularly 
in the low season where the demand is more likely to be 
elastic and sensitive to prices.

What we conclude from the above is that, to keep the mar-
ginal revenue equal across different seasons, the optimum 
approach requires setting the occupancy rates and revenue 
per available room according to Eq. (13). Clearly, for the 
same occupancy rate and RevPAR, the marginal revenue in 
high seasons is higher than the revenue of low seasons. To 
achieve profit maximization, the occupancy ratio and Rev-
PAR ratios should be selected such that low season marginal 
revenue is increased and high season marginal revenue is 
decreased.

Lowering the marginal revenue in the high season entails 
relatively high occupancy rates since the marginal revenue is 
declining as a function of the occupancy rate. Similarly, to 
achieve an increase in the marginal revenue in low seasons, 
a reduction of occupancy rates is required. Forcing equal 
marginal revenue of the low and high seasons will result in 
a gap between the low and high season occupancy rates. As 
illustrated in Sect. 3, the occupancy rates are decreasing as 
a function of RevPAR, and the opposite is also correct for 
the ratio in the RevPAR that is needed to make the marginal 
revenue equal in both the low and high seasons.

Behavior of profit maximization in local 
and international hotels

In this study, data of 5-star local and international hotels in 
Dubai were collected to validate the presented model. The 
data were acquired from different paid and free sources to 
complete the given ratios in the subsequent bar charts below. 
These sources include: STR.com, www.thena​tiona​l.ae/2019, 
http://www.arabi​anbus​iness​.com/, hospitalitynewsmag.com, 
www.stati​sta.com, www.visit​dubai​.com/2019, Dubai Travel 
and Commerce Marketing (DTC) Annual Visitor Report 
2019 and www.hotst​at.com. The used classification scheme 
is shown in Fig. 6 for local and international 5-star hotels. 
Star ratings are employed according to UAE international 
tourism guidelines which can be found in (https​://www.
dubai​touri​sm.gov.ae).

In Sect. 1, we have shown the occupancy rates for 2 years 
of both local and international hotels in Fig. 1. The low and 
high seasons in Dubai span the months of June–August and 
September–May, respectively. RevPAR has been averaged 
over each season, while the average occupancy has been 
collected/validated from/by the data sources given above.

Out of the 17 international hotels shown in Fig. 7, ten 
of them showed more seasonal variation in the RevPAR 
than the occupancy ratio. This can be easily identified by Fig. 5   The trend of elasticity

http://www.thenational.ae/2019
http://www.arabianbusiness.com/
http://www.statista.com
http://www.visitdubai.com/2019
http://www.hotstat.com
https://www.dubaitourism.gov.ae
https://www.dubaitourism.gov.ae
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the higher blue-dashed bars than brown brick-filled bars of 
Fig. 7, which demonstrates inconsistency with our profit 
maximization model, that is, some hotels do not exhibit 
profit maximizing behavior. Metropolitan hotel seems to 
have the most incoherent seasonality balance between Rev-
PAR and occupancy, where the RevPAR is 27.5% higher 
than the low season, while the occupancy is 10% higher than 
the low season.

In the remaining seven hotels, the seasonality in the occu-
pancy rate appears to be stronger than the RevPAR which is 

an acceptable behavior that maximizes profits according to 
the proposed model here. Hotel Kempinski seems to be the 
most consistent in handling seasonality since the occupancy 
is as high as 25% while that of RevPAR is only 7%.

One important finding of Fig. 7 is the ability to com-
pute the elasticities of the demand for rooms that would be 
required to achieve profit maximization so as to stay in line 
with the results found in (13). To do so, let the occupancy 
ratio be denoted by α and the RevPAR ratio denoted by β, 
therefore.

Fig. 6   Classification of the 
selected hotels

Fig. 7   Ratios of RevPAR and 
Occupancies of 17 international 
hotels in Dubai
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and the RevPAR ratio is

The following expression results from solving for the high 
and low elasticities:

Note that the two parameters � and � can be found easily 
from the data in Fig. 7 and hence the elasticities can be eas-
ily computed for every hotel. It is worth noting that those 
elasticities are only required to justify the occupancy rates 
and RevPAR ratios as profit maximizing values. In case real 
elasticities are different from those found here, the behavior 
of each hotel will not be a profit maximizing. The resulting 
elasticities are shown in Fig. 8.

To maximize profit, the demand of both high and low 
seasons should be elastic to RevPAR. This can be observed 
in hotels having an absolute value of elasticity that is higher 
than 1, here, those hotel are Grand Hyatt, Millennium, Kem-
pinski, Grosvenor, Hyatt Regency, Marriott, and Fairmont, 
while the remaining tend to set their RevPAR or occupancy 
rates to other values that do not promise optimality.

Among the seven mentioned hotels, six hotels seem to 
require close elasticities of the two seasons, which is not 
possible under normal operation anyway. Only Kempinski 

(14)=

(

1 + el

1 + eh

)

(15)=
eh

el

(17)el =
� − 1

1 − �

(18)eh =
�(� − 1)

�(1 − �)
= el

�

�

shows a significant difference in the elasticities between 
the low and high seasons which indicates that out of the 
17 hotels, only one could conceivably be balancing the 
occupancy rate with RevPAR so as to maximize profit in 
all seasons.

A similar analysis was conducted for 29 local hotels in 
Dubai which were selected according to the classification 
scheme in Fig. 6. In Fig. 9, it is apparent that local hotels do 
not face strong seasonality as much international hotels do.

While seasonality appears to be less noticeable in domes-
tic hotels, Fig. 6 shows that 18 hotels exhibit seasonal vari-
ation in RevPAR more than the occupancy rate, a pattern 
that does not conform to profit maximization over the two 
seasons. Al-Khaleej grand hotel demonstrates the most sea-
sonal variation between the two ratios. The remaining eleven 
hotels seem to be more consistent in their seasonal variation; 
with Al-Jawhara Metro Hotel being the most consistent by 
demonstrating a better balance between prices and room 
availability.

Most importantly, almost all domestic hotels assume ine-
lastic demand in Dubai, which to a certain extent could be 
correct, where domestic hotels are less affected by seasonal-
ity and have higher chances to enjoy steady demand more 
than international hotels. This can be due to many reasons, 
among which could be the accessibility by locals for domes-
tic hotels, while international hotels are more preferred to 
international tourists, which can be true since Dubai is one 
of the world’s renowned international attraction visited by 
huge volume of international tourists. Moreover, domestic 
hotels do not have the solid ground and capacity to market 
their hospitality online as what international hotels can do, 
hence, they are accessible and trusted by the local commu-
nity which have been hosted by such hotels. This justifies 
the elasticities being less than one in most of the hotels in 

Fig. 8   The elasticities of 17 
international hotels in Dubai
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Fig. 10 as compared to international hotels. Of those, only 
three assume high elasticity, namely, Al-Jawharah, Fortune 
and Signature hotels. However, none of the hotels demon-
strates significant variation in the elasticities between the 
two seasons, which is justifiable by the fact that domestic 
hotels in Dubai are less prone to seasonality as compare to 
international hotels.

Bear in mind the above results, it can be noticed that only 
few hotels (Kempinski, and to some extent Signature, Fur-
tuen and Al-Jawhara hotels) out of the 46 that are likely to 
be making profit maximization via manipulating room avail-
ability and revenue per available room. This dissatisfactory 
awareness of seasonality among most hotels is owed to the 
fact that hotel mangers push for higher revenue via changing 
the prices and do not work with costs and room availabil-
ity, upgrading and upselling. Increasing the prices to push 

the revenue in the low seasons is not a profit maximizing 
behavior. Instead, lower prices stimulates higher demands 
in the low seasons.

Discussion

The results of “Behavior of profit maximization in local and 
international hotels” section show that international hotel 
chains in Dubai face more seasonal challenges as compared 
to domestic hotels. While this is not a reflection of the profit, 
however, with seasonality, hoteliers need to consider more 
attentive pricing that takes into consideration the elastic-
ity, particularly in the low seasons. Out of the seventeen 
examined international hotels, while few assumed demand 
elasticity and agree that prices may affect the demand, only 

Fig. 9   The ratio of RevPAR and 
Occupancy rates for 29 local 
hotels in Dubai

Fig. 10   The elasticities of 29 
local hotels in Dubai
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one hotel was found to carefully set pricing that may maxi-
mize the profit under seasonality. In contrast, the demand in 
domestic hotels seems to be less responsive to prices as most 
of the hotels exhibit low elasticity. Moreover, the seasonal 
adjustment in prices vs. room offerings was not significant 
in this category as the elasticities between the low and high 
seasons seem to be steady with low variations.

Furthermore, low seasons exert more pressure on hotels 
as hoteliers need to decide on the best prices and room offer-
ings to maintain a good balance for profit maximization. 
High offerings in the low season will worsen the profit mar-
gin, while low prices may boom the demand particularly in 
the low seasons.

Although the proposed approach in this study does not 
suggest explicit prices or suitable occupancy rates, it bench-
marks the performance of a hotel relative to profit maximi-
zation under seasonal variations. As for the city of Dubai, 
the governor Shk Mhd Bin Rashid is encouraging business 
travel growth prospects by facilitating entries and leading 
creativity in the sector of meetings, incentives, conferences 
and exhibits (MICE) by literally providing corporate travel-
ers a cache of value adds. These initiatives not only have 
enhanced the city with a well-rounded visit experience, but 
also allowed the MICE sector of the UAE to build this syn-
ergy with indirectly linked sectors such as leisure, shopping 
and cultural attractions. The outcome of these efforts can be 
noticed by the intentional recognition of the achievements 
of the city. Among many recognitions that can be listed, in 
2019, UAE was given the award ‘World’s Leading MICE 
Destination 2019′. The latest achievements of the city at the 
World Travel Awards 2019 are testaments to the ongoing 
efforts to demonstrate the capabilities of Dubai on the global 
stage. This accomplishment takes the city’s emphasis on cre-
ativity, entrepreneurship, and economic development to the 
forefront while leveraging its potential through a continually 
changing business-enabling environment.

Conclusion

Using different business models in this work, we estab-
lished a model to examine whether hotels behave differ-
ently in response to the typical price-demand patterns. The 
main goal of this article was to demonstrate an empirical 
evidence of profit maximization in hotel industry via the 
existing ratios of prices and room occupancy rates for bet-
ter revenue management. The proposed profit maximization 
model of this work suggests that hoteliers’ behavior should 
consider seasonality, particularly, in low season when the 
demand is more responsive to prices. Under this model, 
room upgradability and availability are found to be more 
important to profit maximization than increasing the revenue 
per available room.

The main findings of this article falls in twofold: first, 
the hoteliers should balance the revenues via both prices 
and room availability; second, the demand elasticity is much 
higher in the low seasons, which requires understanding of 
the price and demand function to better maximize the profit. 
This would help hotel professionals who can rely on con-
ventional methods of pricing to have better insights to the 
implications of pricing and demand. It was also shown that 
domestic hotels exhibit less seasonality owing to ties with 
surrounding community. In such class of hotels, lower profit 
margins may be achieved. Yet the profit appears to be nota-
bly steady with less risks resulting from seasonality.

Our profit maximization model shows, via seasonal-
ity in occupancy rates and average RevPAR, that only one 
from the international hotels and almost none of the domes-
tic hotels adhere to rational seasonal adjustments. It was 
observed that stronger seasonality in prices is observed as 
compared to occupancy factor, which is inconsistent with 
the profit maximization model.

Lastly, successful managers should recognize the mar-
ket variability in their services to better place their hotels 
on the performance map. Through promoting channels of 
direct bookings, hotels can catch some of the offered rates 
while avoiding commission fees charged to OTAs. Tourists 
should also recognize that while networked web applica-
tions, social media, and cloud computing have helped make 
hotel data freely accessible, there are often price disparities 
between platforms and service providers. A limitation of 
this study that may be considered in future work is the use 
of RevPAR and occupancy rates across all different hotel 
rooms. One also could separate the classes according to the 
types of rooms or suites which may face different demand 
patterns. However, this requires more detailed data collec-
tion that may not be generously available. Other venues for 
future extensions may consider this model along with dif-
ferent types of pricing policies such as offers for group or 
corporate deals.
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