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s and hospitality providers that create their own brand specialty
estaurants. This study provides corresponding strategies for the

velopment of a larger consumer market and market share for hospitality
and the feasibility of sustainable development. The results show that the
threshold of hospitality alliances with green brand restaurants is lower and
will gain higher returns. However, if the economy is booming, it is more
advantageous for hospitality alliances to adopt their own innovative brand
specialty restaurants. It is recommended that managers consider developing
innovative catering services and quality when hospitality faces strong
competition. The choice is to form an alliance with a green brand restaurant
or create its own brand specialty restaurant to enhance the popularity of
hospitality to attract more customers. This will contribute to the sustainable
development of hospitality. The results of the analysis provide a reference for
managers to make appropriate investment decisions for restaurant
management at an appropriate time.
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1 Introduction

While travel and tourism are gradually becoming important
economic activities in many countries, the environmental change
and COVID-19 pandemic outbreak has had a huge impact on the
global tourism industry. Viana-Lora and Nel-Lo Andreu (2022)
pointed to the knowledge transfer to tourism that helps overcome
the consequences of the COVID-19 pandemic. Turning a crisis
into a new impetus can create opportunities for sustainable
tourism. Most countries have proposed travel bans, and
consumer demand in the global tourism industry has also
has
development goal under the COVID-19 pandemic. Due to the

changed. Regional tourism investment become a
impact of the epidemic, hospitality catering that was quarantined
has become one of the most important services for customers to
choose. In addition to providing accommodation commodity
services, service diversification is an important factor for
hospitality to enhance its competitiveness and sustainable
development. This study aims to improve the service quality
of hospitality, improve the catering business, increase consumer
loyalty, and enhance the popularity of hospitality. Kim et al.
(2019) found that sustainability is one of the most commonly
discussed trends in the hotel industry. Huang and Liu (2019)
pointed out that when creativity increases, service innovation is
further strengthened. Lee et al. (2022) pointed out that
competitive advantage, core competitiveness, and strategi
alliance partner selection have significant effects on allian
performance. This study attempts to explore hospitalit
brand specialty restaurants.
competitive advantage in uncertain e

Brand value and nostalgia
consumers’ perception of re

consumers 4

brand values o
recognition of a
consumers to continue consuming. Managing hospitality
brands effectively brings many benefits to managers, such as
access to high prices, increased market share, increased consumer
loyalty, and stimulating positive word-of-mouth sponsorship
recommendations (Kayaman and Arasli, 2007). A strong
brand helps simplify consumer decision-making by reducing
perceived risks and increasing expectations (Keller, 2008).
Cavaliere and Crea (2021) have indicated that brand premium
is driven by real quality improvement. Chen et al. (2020)
proposed that historical and cultural value, brand value, and
nostalgia affect consumers’ perception of restaurant authenticity.

Strategic alliances drive competitiveness, cooperation, and
sharing of resources, which are important trends for the future

Frontiers in Energy Research

RETRACTED ON 19 DECEMBER 2025

02

10.3389/fenrg.2022.1050603

sustainable development of hospitality. Strategic alliances can
have a multiplier effect. Donbesuur et al. (2021) pointed out that
post formation alliance capabilities, interorganizational
coordination, and communication have a positive interactive
effect on environmental innovation. Yu et al. (2019) studied the
main and relative impacts of different types of strategic alliances
and corporate performance and found that vertical symmetric
alliances have gained more benefits than other alliances. This
study evaluates the feasibility of strategic alliances between
hospitality and green brand restaurants with brand value. The
general financial strategy assessment uses the net present value
method, which does not consider the dynamic investment
environment and ignores the management elasticity value, so
it is more suitable for the static investment environment. The real
options approach incorporates management elasticity value into
in line with the

er uncertainty

investment decision-making, which j

pz-Sudrez and

tudy found that the higher the incidence of
tiple unexpected events, the greater the value of the
stment opportunity and the longer the wait for the best
investment opportunity. Lee (2018) adopted the real options
approach to study corporate social responsibility (CSR), which is
conducive to the long-term development of a company and can
improve corporate reputation. The study clarifies the value of
CSR and the decision to invest in CSR. Niu et al. (2021) used the
real options approach to study the impact of market
incompleteness on investment decisions.

The study uses the real options approach with management
elasticity value to construct a dynamic investment decision-
making model, analyses the impact of the hotel prices and
brand value on returns in addition to the equity value of the
project, and then conducts a feasibility evaluation of the
investment strategy.

2 Model

This model provides the optimal lodging pricing
threshold and brand value investment decision threshold
and analyses project equity value. It also conducts a
feasibility assessment of investment projects and provides
a reference for hospitality to make investment decisions on
brand value, strategic alliances, or innovation in brand
specialty restaurants.
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2.1 The assumption where the expected revenue TR; = P; x Q;,i =W, S is the unit

change in lodging price multiplied by the number of lodging

To increase brand recognition, attract people, and increase the customers. By arranging Eqn. 3, the assumption is M;(B;) =
occupancy rate, hospitality requires innovative catering service D; (Q;) x Qi =W,S.

projects. There are two investment projects to choose from:
strategic alliances with green brand restaurants and the
establishment of own brand specialty restaurants. Considerations 2.2 Decision model
include customer needs, optimal investment timing, investment

costs, and revenue. This study assumes that I;,i = W,S is the The following is an investment strategy for hospitality
input fixed cost. Among them, paying for fixed cost Iy, when providers to choose strategic alliances with green brand
choosing to enter into a strategic alliance with a green brand restaurants or to create their own brand specialty restaurants
restaurant, the input fixed cost of the innovation’s own brand and construct an investment strategy model to describe the
specialty restaurant is Is. That is, Iy is the premium to be paid optimal lodging pricing, the optimal brand value investment
for a hospitality alliance with a green brand restaurant. B;,i = W, S is decision threshold, investment opportunities, and hospitality
the brand value. Then, Byy is the brand value of the green brand revenue.

restaurant, and Bg is the value of the innovating brand specialty Let us suppose V; (X; (B;, 1)), i = anaging elastic

restaurant. The number of lodging customers affected by innovative value when hospitality chooses 2 e with a green

catering services is Q;,i=W,S. Quw,Qs are the number of brand restaurant or choose rand specialty
customers affected by alliances with green brand restaurants or restaurant. Then the and restaurant
the establishment of proprietary specialty restaurants. The number strategic value  is
of lodging customers is Q; = g;(B;),i = W,S. The brand value Vw (Xw (B, i anagement flexibility

By, Bs will affect the number of hospitality lodging customers, value of i ate its own brand specialty
by the variation of the shift
of the uncertain demand curve. The

and the brand value is positively correlated with the number of
lodging customers. That is, when the brand value is increased, the
number of lodging customers increases. Hospitality’s inverse lodging
demand function is shown in Eq. 1:

, S follows geometric Brownian motion.
1) Lemma theorem, its management elasticity

P; = X;(B;,t) x D; (Q)),i =W, S in Eqn. 4:

Vi(Xi (B, 1)) = Vix, (X; (B;, 1))dX; (B, )
1

X;(Bi,t),i =W,S is the lowest unit change ices. + EVix,-X[(Xi(Bi,t)) (dX;(Bi1))’, (4
i=W,S

season and high season. The I 3
prices where Vix, (X;(Bi,1)),i =W,S and Vixx, (X;(B;,1)),i=W,S
lodging shift are the first- and second-order differential equations
variable X;(B;,t),i= unction follows derived from V;(X;(B;t),i=W,S for X;(B,t),i=W,S.
geometric Bro ot -2 The risk discount rate is assumed to be r;,i = W, S. It is the

P(B,0)dZ:(t),i=W,S (2) required rate of return required to take risks when investing.

number of tourists and
increase with demand.

rw is the risk discount rate for selecting a strategic alliance

where ;i = the expected growth rate of with a green brand restaurant. rg is the risk discount rate for
Xi(B;t),i =W,S. is influenced by economic and choosing to create one’s own brand specialty restaurant.
environmental factors that change the expected rate of change Different investment projects generate different risks.
in lodging demand. ¢;,i =W, is the standard deviation of Because restaurants with their own brand specialty are
Xi(B;t),i=W,S. Tt is the risk of changing the expected required to bear the risk of customer acceptance, it is
growth in lodging demand due to economic and assumed that ry <rs. The expected value over an interval
environmental factors. dZ;(t),i = W, S is the increment of the time dt, r;V;(X;(B;,t))dt,i =W,S is equal to its expected
standard Wiener process. Here, E[dZ;(t)]=0,i=W.,S, potential value based on the conditions of risk discount
E[dZ;(t)*] = dt,i=W,S. rate r;,i =W,S. The Bellman equation (Dixit & Pindyck,
Under the assumption of sustainable operations, the expected 1994) is shown in Eqn. 5.
revenue of hospitality TR;,i = W, S is as given in Eqn. 3:
TR = P, x Q = X,(By 1) x D;(Q) X Qi = X, (By 1) x M; (B, Vi (X (Bp )t = E[dVix, X (But)]. 1=W.S ()
=W.S Replacing Eqs. 2 and 4 with Eqn. 5, the value of management
(3 flexibility is shown in Eqn. 6:
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1
Ea',?Xi (Bint)Vixx (X (Bin 1)) + 6.X; (B )V ix (Xi (Biy 1)) — 13V (X (B, 1)) = 0,
i=W,S

6

The general solution of Eqn. 6 should be familiar (Dixit and
Pindyck, 1994):

Vi (X;(By,1)) = AuX; (B t)i,i=W,S 7)

Equation 7 is the management flexibility value of hospitality.
This study solves the optimal lodging pricing threshold
Xi (B, t)%,i =W,S of the shift variable using value matching
condition and smooth pasting condition (Dixit and Pindyck,
1994).

Xi(B;,t)*,i=W,S is the optimal lodging pricing threshold
of the shift variable; then, the value function is as given in Eqn. 13:

AuXi (B ), X; (Biyt) < X; (B, t)*
X, (B;,t) x M (B;)

(ri — o)

Vi(Xi(Bi,t)) = i=W,S

~ 1, X; (B 1) 2 X, (By )"
(8)

This will provide the expected revenue TR;,i = W, S. From
Eqn. 8, the solution for X; (B;,t)*,i = W,Sand A;,i = W, S using

the value matching condition and smooth pasting condition is as
shown in Eqn. 9 (Dixit and Pindyck, 1994):

Xi(Bit) x M(By)

AuX; (B ) = I
(ri — o) i~ W.S
sE=W,
-1 _ M(B)
A X; (B, v = ——
Bt (ri — o)

Arranging Eqn. 9, the optimal lodging, p

in Eqn. 11:
Ay =

The optimal lod§ing pricing threshold of the shift variable for
a hospitality alliance with a green brand restaurant is

Xw (B, t)* = 4 gfg‘:,vi 5 %. Additionally, the optimal
lodging pricing threshold of the shift variable for innovating
one’s own brand specialty restaurant is
Xs(Bs, t)* = (/;lj :: ke Ijé?(;‘g) The optimal lodging pricing

threshold of the shift variable provides reference data on
investment strategies for hospitality firms choosing strategic
alliances with green brand restaurants or innovating their own
brand specialty restaurants.

To raise the popularity of hospitality, hospitality companies
choose strategic alliances with green brand restaurants or
innovate their own brand specialty restaurants. Assuming that
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the number of lodging customers is Q; = q; (B;),i =W, S, the
P =
expected

average  unit  lodging  consumption
X;i(Bj,t) x Di(Q),i =W,S the
revenues function TR; = P; x Q;,i = W, S will be influenced by

price
and hospitality
the brand value Byy, Bs. The following explores the impact of the
overall decision assessment:

The number of lodging customers is hypothesized as shown
in Eqn. 12:

Qi:%'(Bi):giXBigi)gi>0)6i>0)i:W)S (12)

where observed by the market, the products with a high brand value
attract customers to consume. gy is the correlation coefficient
between the number of lodgings and the green brand value. gs is
the correlation coefficient between the number of lodgings and the
<1,0<0;<1,i=W,S
ngs is positively
alue is higher,
indicates that

brand value of own brand. Assuming 0 < g;

indicates that the number of hospijtdl
correlated with the brand value.

+ ¢ XPR) X (g, xBf")A,w,->0,/\>0,i=W,S
(13)

Equation 13 is the average unit lodging price. The shift
variable X;(B;,t) =B",i=W,S is also affected by brand
value. In D;(Q) = (P+c; x Pp) x (gi x BYi=W,S, we
assume that the average lodging price per consumer is P,
while the average unit consumer food and beverage price is
Pg,and ¢;,i = W, S is the price distribution ratio for the food and
beverage portion. If hospitality chooses to enter into a strategic
alliance with a green brand restaurant, then after paying the
brand value cost Iy, the price distribution ratio for food and
beverage will be ¢y <1. Then cs =1, and the average per-
consumer food and beverage consumption Pr of a brand
specialty restaurant is completely owned by the hospitality
company. Oy is the green brand value elasticity 0 <6y < 1. It
means that the increase in the number of lodging is less than the
increase in the green brand value. 05 is the own brand value
elasticity 0 < 6g < 1. It means that the increase in the number of
lodging is less than the increase in the value of the own brand. A is
the elasticity of demand for lodging A > 0.

Using the functional forms of Eqn.
Di(Q) = (P+ci x Pg) x (g; x B 1>0,i =W,S,
M;(B;),i=W,S is shown in Eqn. 14:

12 and

M;(B)) = (}3+c,~ X PR) X (g,- X Bf")A X gi X B?",A>O,i =W,S
(14)

frontiersin.org


https://www.frontiersin.org/journals/energy-research
https://www.frontiersin.org
https://doi.org/10.3389/fenrg.2022.1050603

Ko et al. RETRACTED ON 19 DECEMBER 2025 10.3389/fenrg.2022.1050603

Replacing Eqn. 14 with Eqn. 10 and under the assumption of 3.1 Numerical example
the shift variable X;(B;,t) = B;‘",a)i >0,i=W,S, the optimal

threshold of shift variable X;(B;,t)%,i=W,S, X;(B;t)*i= This section will explore hospitality, considering the impact
W,S is calculated to solve the optimal brand value threshold of brand value on customer spending choices and lodging
of the green brand restaurant B;v and the optimal brand value demand function shift variables. The following model is used
threshold of innovating one’s own brand specialty restaurant B;. to make decision-making evaluations for hospitality selection
We find that and investment projects between alliances with green brand
\ restaurants or proprietary brand specialty restaurants. The
ﬁlw Iy (rw — ‘XW) By (T+Dvayy . . .
By* = (15) assumptions of exogenous variables mainly refer to the data

= X =
1 (1+1)
B =1 gw X (Pt cw x Pr) released by the World Tourism Cities Federation and the

Tourism Research Centre, Chinese Academy of Social Sciences
in the “World Tourism Economic Trends Report (2022).” The
model’s assumptions for model-related exogenous variables are

In Eqn. 15, if the optimal brand value threshold of a green
brand restaurant is B;,,, when By = B;,,, hospitality should

consider the choice of a strategic alliance.

where shown in Table 1:

Substituting the exogenous variables of Table 1 into the

Bt = Bis Is(rs — as) F5Thvos (16) investment decision models of Egs, and Eq. 17, the
S - —

(Bis—1) " gs1™ x (P + Pyg) optimal brand value threshold of and restaurant

In Eqn. 16, when the optimal brand value threshold of
innova:[ing it? (?wn brénd specialtx resta}lrant i.s B@ and B,, = 30.76 thous
Bs = By, hospitality considers the choice of innovating its own

brand specialty restaurant. w = 40,850.44 thousand

imal lodging pricing threshold
(Bw, t)* = 7.90.

During the choice of investment strategies, in addition to
considering the timing of the investment, which is choosing to
lower the optimal brand value threshold, through which we
can reach the investment threshold and gain the investment
revenues of the first move earlier, we also need to consider t
investment revenues. If the economy is in a growth stagd
hospitality is also at the high growth stage.

obtain high investment revenues, whether g brand specialty restaurant. The net revenue is TRy + (rs — as) —

Is = 28,989.18 thousand dollars. Then, the optimal lodging
pricing threshold of the shift variable is Xg(Bs,#)* = 8.91.
From the numerical example results By, < B, meaning that
the optimal brand value threshold of the alliance with a green
brand restaurant is less than the optimal brand value threshold of
creating its own brand specialty restaurant. The optimal brand
value threshold of a green brand restaurant can be reached
earlier. Therefore, with the other conditions unchanged,
hospitality prioritizes the investment strategy of entering into

item is the discount@d*alue of the operating profit of creating an alliance with green brand restaurants to enhance the quality of

a proprietary brand specialty restaurant minus the input fixed its food and beverage service. Hospitality net revenue is
cost. When K >0, the investment strategy chosen by the TRy + (rw —aw) — Iy = 40,850.44 thousand dollars. At this
hospitality firm is to enter into an alliance with the green time, if hospitality invests in the development of an innovative
brand restaurant. If K <0, the investment strategy chosen by brand specialty restaurant, its net revenue will be
the hospitality firm is to create its own brand specialty TRg + (rs —ag) —Is =28,989.18 thousand dollars. The
restaurant. hospitality investment decision rule calculation results are K =

11, 861.26 thousand dollars.
The numerical results K >0 show that the net revenue of

3 Nu merical eXam ple and SenSitiVity hospitality alliances with green brand restaurants is greater than
analySIS the investment revenue of innovating its own brand specialty
restaurants. By, < Bg, thus hospitality can develop an early

This section will conduct a numerical example and sensitivity strategic alliance with green brand restaurants. Then, the
analysis for the decision model constructed in Section 2. optimal lodging pricing threshold of the shift variable is
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TABLE 1 Exogenous variables.

2.1050603

Exogenous variables  Significance Value

ay Shift variable average growth rate (hospitality alliance with green brand restaurant). ay is influenced by economic and 0.04
environmental factors that change the expected rate of change in lodging demand.

ag Shift variable average growth rate (hospitality innovates its own brand specialty restaurant). ag is influenced by economic and ~ 0.04
environmental factors that change the expected rate of change in lodging demand.

ow Shift variable standard deviation (hospitality alliance with green brand restaurant). oy is the risk of changing the expected growth  0.20
in lodging demand due to economic and environmental factors.

as Shift variable standard deviation (hospitality innovates its own brand specialty restaurant). o is the risk of changing the expected ~ 0.20
growth in lodging demand due to economic and environmental factors.

rw Risk discount rate (hospitality alliance with green brand restaurant). ry is the required rate of return required to take risks when 0.06
investing.

rs Risk discount rate (hospitality innovates its own brand specialty restaurant). rg is the required rate of return required to take risks ~ 0.08
when investing.

gw The number of lodging customers’ parameters (hospitality alliance with green brand restaurant). gy is the correlation coefficient ~ 0.50
between the number of lodging and the green brand value 0< gy < 1.

gs The number of lodging customers’ parameters (hospitality innovates its own brand specialty restauran 0.50
coefficient between the number of lodging and the brand value of own brand 0 < g5 <1.

Ow The number of lodging customers’ parameters (hospitality alliance with green brand restaura, 0.40
elasticity 0 < 6y < 1. It means that the increase in the number of lodging is less than the 4

Os The number of lodging customers’ parameters (hospitality innovates its own brand, s, 0.20
elasticity 0 < fs < 1. It means that the increase in the number of lodging is less

wy Shift variable parameter (hospitality alliance with green brand restaurant 0.20

ws Shift variable parameter (hospitality innovates its own brand specialty 0.20

P The average lodging price per consumer (unit: dollar). 1,000.00

Pr The average unit consumer food and beverage price (unit: 500.00

cw The price distribution ratio for the food and beverage (ho 0.50

cs The price distribution ratio for the food and b 1.00

Iy The fixed cost (unit: 10 million). Iy is the pre; 2.00
The fixed cost (hospitality innova 3.00

rameters. A is the elasticity of demand for lodging A > 0. 0.50

TABLE 2 The influence of the risk discounted rate r;,i = W,S on B}, B,
Xy Xs, and K

*

rwo TS Bj, unit:  Bg unit: Xy Xy K unit:
thousand  thousand thousand
006 008  30.76 56.40 790 891  11,861.26
007 009 3653 63.93 818 914  4,107.32
008 010 4240 71.94 842 936  15304.46
Sensitivity analysis was applied to the effects of exogenous 009 011 4838 2006 465 956 11811
va'rlables on the optimal brand valu.e thresl}old of the alhz'mce 010 012 5443 8828 885 975 41197
with green brand restaurants and innovative brand specialty o1l 013 6057 9661 005 993  —63963

restaurants. First, the study analyses the changes in the risk
discount rate r;,i =W, S that affect the optimal brand value
threshold By, B;, lodging pricing threshold of shift variable
Xyy» X5, and the difference between the net revenue of the
two strategies K. These changes are shown in Table 2:

As shown in Table 2, when the risk discount rate r;,i = W, S
rises, the optimal brand value threshold By, By also rises. High
brand value will be required. The optimal lodging pricing
threshold of shift variable Xj,, X also increases. However,
the net revenue

when the risk discount rate increases,
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gradually decreases. The main reason is that the risk discount
rate will increase, which will increase the cost of investment. The
net revenue of the alliance strategy decreases more than the net
revenue of creating its own brand specialty restaurants. At
rw <0.10,75<0.12, the optimal brand value threshold of the
alliance with a green brand restaurant is less than the optimal
brand value of creating its own brand specialty restaurants. The
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TABLE 3 The influence of the a;,i = W, S of shift variable on By, B,
Xy»Xs, and K

* *

ay  ag B, unit:  Bg unit: Xy Xy K unit:
thousand thousand thousand
0.030 0030 3254 58.62 799 899  3,503.97
0.035 0035 3161 57.28 794 895  6,386.84
0.040  0.040  30.76 56.04 790 891  11,861.26
0.045 0045  29.99 54.89 786 887  23,193.50
0.050  0.050  29.29 53.84 782 884  50,855.46

net revenue of an alliance with a green brand restaurant is greater
than that of an alliance with an innovative specialty restaurant.
Therefore, the best investment plan for hospitality should be to
choose alliances with green brand restaurants. However, when
rw >0.10,75>0.12, the net revenue of an alliance with a green
brand restaurant alliance is less than the net revenue of
the
difference between the net returns of the two strategies is less

innovating a brand specialty restaurant. Therefore,
than 0, K < 0. Therefore, when the investment cost increases to a
certain level, hospitality should choose to delay the investment. If
a strategic alliance is carried out, the net revenue will be
distributed according to the contract ratio. As a result, when
the investment risk is high, the net revenue of creating one’s own
brand specialty restaurant is higher, so innovating one’s o
brand specialty restaurant should be selected.

Second, the study analyses the change in the average growt
rate «;,i = W, S of the shift variable, which aff

of the two strategies K. The cha

As shown in Table 3,
W, S of the shift variable i
threshold B;,,B; and th
variable X;V, p

This decision will produce an increase in net revenue. From
the data in Table 3, as the average growth rate increases, the net
revenue also increases. The net revenue of the investment
method of the strategic alliance is greater than that of the
proprietary brand specialty restaurant. When the average
growth rate o;,i =W,S of the shift variable is higher, the
lower is the optimal brand value threshold By, Bg which
indicates that the hospitality can reach the investment
threshold sooner. Therefore, the investment activities should
be carried out immediately. The net revenue of hospitality will
increase. This shows that when the average growth rate is on the
rise, decision-makers who adopt strategic alliances are better off
than when they create their own specialty restaurant.
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TABLE 4 The influence of the g;,i = W, S of shift variable on Bj,, B,
Xy»Xs, and K

* *

ow 6s By, unit: B unit: Xy Xy K unit:
thousand  thousand thousand
010 010 2255 42.45 742 843 10,223.18
015 015  26.04 48.38 764 865 1081249
020 020  30.76 56.04 790 891  11,861.26
025 025 3672 65.37 818 918  13,383.29
030 030  43.97 76.42 848 948 1537937

TABLE 5 The influence of the I;,i = W, S of shift variable on B}, B,
Xy»Xs, and K

Iy I By, unit: B unit: Xs K unit:
thousand thousand thousand
18,000 28,000  26.97 9,708.83
19,000 29,000 28.85 10,785.05
20,000 30,000 11,861.26
21,000 31,000 12,937.48
22,000 3 14,013.69

hird, th

tudy analyses the change in the standard
=W,S of the shift variable, which affects the
imal brand value threshold Bj,, B, lodging pricing
old of the shift variable X;V,X;, and the difference
between the net revenue of the two strategies K. The changes

de

are shown in Table 4:

When the standard deviation o;,i = W, S of the shift variable
increases, the optimal brand value threshold Bj,;, By, the lodging
pricing threshold of shift variable Xj,,, X, and the net revenue all
increase, as shown in Table 4. When the standard deviation 0;,1 =
W, S of the shift variable rises, it means that uncertainty and risk
will increase, so investments should be more cautious. However,
the increase in the optimal brand value threshold By, By and the
lodging pricing threshold of shift variable Xy, X means
delaying investments and waiting for a better investment
opportunity. Because of the high investment risk, decision-
makers will require a higher return on their investments
before they choose to implement the investment project.
Furthermore, the optimal threshold of the brand value of the
alliance strategy is smaller than that of the proprietary brand
specialty restaurant, while its net revenue is greater. Therefore,
the best investment strategy should be to choose alliances with
green brand restaurants.

Finally, the study analyses the change in the fixed cost I;,i =
W, S of the shift variable, which affects the optimal brand value
threshold By, Bs, lodging pricing threshold of the shift variable
Xyy» X5 and the difference between the net revenue of the two
strategies K. The changes are shown in Table 5:

frontiersin.org
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When the fixed cost I;,i = W, S of the shift variable increases,
the optimal brand value threshold By, By, the lodging pricing
threshold of shift variable X;V, X;, and the net revenue all
increase, as shown in Table 5. When the fixed cost I;,i = W, S
of the shift variable rises, it means that more investment funds
need to be prepared. However, the increase in the optimal brand
value threshold Bj,, B and the lodging pricing threshold of shift
variable Xj,, X5 means delaying investments and waiting for a
better investment opportunity. Because of the higher capital
required to invest, the investment risk increases, and decision-
makers will require a higher return on their investments before
they choose to implement the investment project. Policymakers
will be more cautious in evaluating investment projects, so the
investment threshold will be raised. At the same time, decision-
makers will be more cautious in evaluating investment projects,
so the investment threshold will be raised. Furthermore, the
optimal threshold of the brand value of the alliance strategy is
smaller than that of the proprietary brand specialty restaurant,
while its net revenue is greater. Therefore, the best investment
strategy should be to choose alliances with green brand

restaurants

4 Conclusion

Under the education of environmental protection a
emphasis on green brands, this study aims to increase t
quality of food service to attract more consumers an

ultimately achieve improved revenue to

hospitality sector. It considers the i
alliances with green brand restaur:
proprietary brand specialty res
strategy model using the rea
brand value
of hospitality

smaller,

are SO

hospitality 8
net revenue of hoSpitality alliances with green brand restaurants
is greater than that falliances with new restaurants. Therefore,
the best investment strategy for hospitality is to collaborate with
green brand restaurants. By choosing an alliance with green
brand restaurants, hospitality can reduce development costs and
quickly increase visibility and market share, creating a mutually
beneficial win-win situation.

In addition, the sensitivity analysis shows that when the risk
discount rate r;,i = W, S rises, the optimal brand value threshold
By, Bg and the optimal lodging pricing threshold of shift variable
X;V,X; also rise, but the net revenue decreases. This is mainly
because an increased risk discount rate leads to an increased
investment cost. At ry <0.10, r5<0.12, the net revenue of
hospitality alliances with green brand restaurants is greater than
the net revenue of creating one’s own brand specialty restaurants.
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A hospitality investment strategy should choose an alliance with a
green brand restaurant. However, when ryy > 0.10, s > 0.12, the net
revenue of an alliance with a green brand restaurant is less than the
net revenue of innovating one’s own brand specialty restaurant.
When the risk discount rate rises to a certain level ry >0.10,
rs>0.12, that is, the investment cost is too high, the investment
risks of innovating one’s own brand specialty restaurant are relatively
small. In such cases, hospitality should choose to innovate its own
specialty restaurant. Additionally, when the average growth rate
a;,i =W,S of the shift variable rises, both the optimal brand
value threshold By, By and the lodging pricing threshold of shift
variable X7, X decrease. The net revenue gradually increases. The
average growth rate a;,i = W, S of the shift variable rises, indicating
that the economy is in a booming phase and investments should be
made immediately. The net revenue of hospitality alliances with green
g one’s own brand
should choose
er, when the

brand restaurants is greater than that of i
specialty restaurants. A hospitality in

urants is greater than that of
d specialty restaurants. Therefore,
a green brand restaurant will be the best

uous expansion of hospitality is one of the most
ortant strategies for sustainable growth. Strategic alliances drive
etitiveness, play a multiplier effect, and share resources. This
study mainly considers the uncertainty of the market from the
perspective of flexible management, avoiding investment risks, and
using the real options approach to construct the best investment
timing model for hospitality to choose strategic alliances with green
brand restaurants. A numerical analysis was carried out. The study
provides more flexible decision-making thinking than other trend
prediction criteria.

5 Importance of education for green
brand

The social environment requires hospitality to implement
green brands. Green brand development and education have
become one of the important issues for sustainable economic
development. Faced with severe climate change and serious air
pollution, governments around the world are actively protecting
the environment and developing green products. And for
hospitality to formulate relevant low-carbon policies to solve
the problem of global warming. Now, green brands have become
one of the important factors for the sustainable development of
hospitality. Creating a green brand can enhance the corporate
image and increase business profits. It is an important way for
green brands to connect with consumers and differentiate
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themselves from competitors. It is also beneficial for hospitality ACknOWledg ments
to fulfill their social responsibilities. In the hospitality strategic

alliance model constructed in this study, hospitality and green The authors would like to thank The Professorial and
brand restaurant alliance can obtain higher net revenue. Doctoral ~ Scientific Research Foundation of Huizhou
Therefore, promoting green brand education and raising the University for financially supporting this research under
awareness of environmental protection will help hospitality to Contract No. 2020JB072.
develop sustainably and solve social and environmental
problems.
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