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Abstract

The most common form of horizontal collaboration within the airline industry is

code-sharing, which provides firms with many economic and operational benefits,

although what happens in the environmental area is less certain. How should compa-

nies address code-sharing to contribute to sustainability? The main objective of this

work is to analyse the impact that this type of horizontal collaboration can have on

the environmental performance of airlines. From this, we propose that network

ambidexterity—the ability to balance exploration with new partners and exploitation

with prior partners—is an adequate strategy to solve agency problems derived from

collaboration practices to achieve environmental outcomes. Using hierarchical regres-

sion analysis, our results reinforce code-sharing as a critical resource for the improve-

ment of environmental performance and identify the moderating role of network

ambidexterity in the impact of alliances on environmental performance.

K E YWORD S

agency problems, airline industry, code-sharing, environmental performance, horizontal
collaborations, network ambidexterity, resource-based view

1 | INTRODUCTION

The aviation sector has well-known and significant detrimental

effects on the environment (Hinnen et al., 2017; Qiu et al., 2021;

Vespermann & Wittmer, 2011). These include problems of high

visibility and concern (Hinnen et al., 2017; Lopes de Sousa Jabbour

et al., 2020), such as aircraft noise, local air contamination, water

utilisation and pollution and special impacts on climate change

through carbon emissions (Daley & Thomas, 2011; Payán-Sánchez

et al., 2018). In particular, the control and mitigation of air

passenger transport emissions are vital for the achievement of

global carbon emission reduction targets (Falk & Hagsten, 2020;

Vespermann & Wittmer, 2011) since air travel produces 3% of total

carbon emissions (International Council on Clean Transportation

(ICCT), 2021).

A distinctive feature of the airline industry is multi- and bilateral

horizontal (i.e., with potential competitors) collaboration agreements

(Min & Joo, 2016), consisting of ‘short- or long-term arrangements

between independent business entities designed to generate mutually

beneficial outcomes’ (Lahiri et al., 2021, p. 8). Concretely, code-

sharing partnerships, consisting of bilateral agreements in which a firm

sells tickets for a flight that will be operated by another airline, are

currently the most common type of collaboration in the airline sector

(Alderighi et al., 2015; Castiglioni et al., 2018; Zou & Chen, 2017).

These agreements have economic and operational benefits for air-

lines, including allowing access to more passengers, infrastructures,

development of new knowledge and resources, and giving better ser-

vice to customers (Adler & Hanany, 2016). However, they can also

have an unintended positive environmental impact as a result of their

operations and competitive actions (Graham & Guyer, 1999). In this
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sense, a stream of literature argues that code-sharing is the only cur-

rent factor in the sector that contributes to the growth of airlines

without impacting sustainability, given the more efficient use of exis-

ting resources that these practices allow (Graham & Guyer, 1999;

Steven & Merklein, 2013). Such literature has found that code-sharing

significantly increases the load factor, that is, the percentage of seats

occupied in a plane (Steven & Merklein, 2013; Yimga &

Gorjidooz, 2019). Increased load factors help to reduce carbon inten-

sity, or CO2 emissions per passenger (Steven & Merklein, 2013).

Code-sharing can contribute to improved operational efficiency

resulting from less air congestion in peak times and improved on-time

departures and arrival (Yimga, 2017). In turn, these operational

efficiencies result in reduced fuel consumption per flight (Ryerson

et al., 2014; Simaiakis et al., 2014) and fewer emissions (Singh &

Sharma, 2015).

A second stream of literature is more sceptical and warns of indi-

rect effects. The economic and operational improvements brought

about by code-sharing agreements (Cobeña et al., 2019; Wassmer

et al., 2017; Wassmer & Meschi, 2011; Zou & Chen, 2017) can result

in reduced prices, improved travel experiences and better long-

distance connectivity. Even when late departures are not reduced,

there are also fewer flight delays because code-sharing airlines make

up time by acceleration to avoid penalties for delays in code-sharing

contracts (Yimga, 2017). All these benefits will lead to more demand

and, accordingly, to increases in the number of passengers and flights,

particularly if airlines compete over the same routes (Yimga &

Gorjidooz, 2019). Fuel consumption per flight also increases with the

load factor and with accelerated speed to maintain flight times despite

late departures (Singh & Sharma, 2015). All these aspects suggest that

code-sharing may lead to worsened environmental performance, and

there is no empirical research testing the overall effects of code-

sharing on environmental performance.

Conceptually, previous research has largely overlooked the extent

to which the collaborative relationship between competitors required

for code-sharing may also have positive or negative consequences for

environmental performance. Lahiri et al. (2021) note that when com-

panies gain access to additional value through collaboration, they are

encouraged to test the waters of further collaborative alliances—

formal or informal—particularly when industries are under pressure to

change because collaboration helps to address uncertainties and legit-

imise the industry (Adobor, 2005). Then, it is possible that successful

collaboration through code-sharing could lead to collaboration to

address common environmental challenges, with increased trust

enabling partners to develop environmental capabilities through the

pooling of resources (Pérez-Valls et al., 2019) and innovate in aspects

such as the use of non-fossil fuels and the development of lighter air-

craft material, which would lead to less polluting planes and flights.

The overall positive environmental impact would increase as new

partners join, with incumbents passing their knowledge to new part-

ners and new partners bringing new ideas. Conversely, failure to

address challenges during code-sharing collaboration could lead to sti-

fled innovation, opportunistic behaviour, distrust and competition,

undermining further collaboration and the positive environmental

impacts of code-sharing. Challenges to collaboration include issues

related to trust, complacency and groupthink, information sharing and

commitment (Majava et al., 2013), as well as issues with lack of com-

patibility, contractual complications, unmanageable uncertainties, and

failure to anticipate and manage changes in the collaborative relation-

ship (Lahiri et al., 2021). Old allies in code-sharing may become com-

placent and use code-sharing to delay the retirement of less-fuel

efficient and more polluting aircraft; more generally, complacency

could help avoid environmental innovation (Uphan et al., 2003). New

partners bring fresh mindsets, but failure to deal with the coexistence

of old and new partners—a common scenario in code-sharing—

increases the complexity of agency problems (Vazquez-Brust

et al., 2020). Unresolved agency problems and resulting tensions

between the interests of old partners and new partners can be partic-

ularly damaging for sustained environmental performance that

depends on mutual learning and sharing (Vazquez-Brust et al., 2020).

Despite the implications of the above, our knowledge is limited in

explaining how firms that engage in code-sharing handle the tensions

between old and new partners and the extent to which the ability to

manage these relationships affects environmental performance.

To address this gap, we draw on the literature on organisational

ambidexterity, understood as the ability to integrate and balance the

contradictory but complementary activities of exploration and

exploitation (Ciasullo et al., 2020; Hahn et al., 2016; March, 1991).

Organisational ambidexterity is considered a requirement to create

more sustainable activities and develop more sustainable practices

and processes within the firm (Ciasullo et al., 2020; O'Reilly &

Tushman, 2008) since it can address the paradoxical tensions

underlying corporate sustainability (Ciasullo et al., 2020).

Organisational ambidexterity can be applied to a number of diverse

processes or situations in which companies decide whether to explore

or exploit a certain strategy (March, 1991; Wassmer et al., 2017).

Lavie and Rosenkopf (2006) and Lavie et al. (2011) extended the

concept (among others) by identifying the structure domain of

exploration and exploitation activities when forming alliances. Lin

et al. (2007) refer to this as structure-based ambidexterity, centring

on the importance of the positions of a firm's partners in a broader

network. Building on this approach, we propose the concept of

‘network ambidexterity’ to understand the impacts of code-sharing

collaborations. It can thus be defined as the capability to balance

conflicting strategies of exploration in the context of searching and

setting up new partnerships and exploitation understood as sustaining

relationships with existing partners.

Therefore, we hypothesise that code-sharing partnerships—

through the pooling of knowledge and environmental capabilities—

have a positive impact on environmental performance and that such a

positive impact will be positively moderated by the influence of

network ambidexterity on the environmental behaviour of firms.

Hierarchical regression analysis of code-sharing databases supports

our hypothesis.

Thus, we contribute to the strategy and environment literature by

unfolding previously unexplored mechanisms that indirectly affect

environmental performance in a critically polluting sector.
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The rest of the paper is organised as follows: first, we present the

theoretical background, combining insights from the resource-based

view literature and agency problems in exploration/exploitation part-

nerships. Next, we develop the hypothesis and explain the methodol-

ogy, followed by a presentation of the results and discussion. Finally,

we present the main conclusions, implications and limitations.

2 | THEORETICAL BACKGROUND

2.1 | Collaboration in the airline industry

Airline collaboration agreements to expand global route ranges are a

form of horizontal interfirm cooperation that has grown exponentially

during the last decade, in part to cope with the increasing competition

resulting from worldwide liberalisation of the sector (Castiglioni

et al., 2018; Youssef & Hansen, 1994), and have now become one of

the defining characteristics of the industry (Cobeña et al., 2019).

Two different types of collaboration agreements coexist: global

alliances and code-sharing partnerships (Min & Joo, 2016; Morrish &

Hamilton, 2002). The former consists of multilateral partnerships with

some kind of formal and stable structure, while the latter comprises

bilateral interfirm agreements that are more informal for specific

purposes and actions. The prevalence of these agreements has led air-

lines into networks of multilateral ‘coopetitivity’ (Zou & Chen, 2017).

Pursuing some potential revenue earnings or cost savings, firms have

built collaborations with affiliated partners of the same global alliance

while maintaining code-sharing partnerships with non-allied carriers

that can even be from adversary alliances.

Both kinds of collaboration agreements have had great success in

this sector due to the possibility of attracting more passengers and

accessing partners' infrastructure when taking advantage of the

alliance's brand awareness (Youssef & Hansen, 1994). When engaging

in alliances and code-sharing, airlines gain immediate access to new

knowledge and resources (those of the partners) (Evans, 2001); they

also can reduce the cost per passenger, achieving economies of scale,

scope and density and thus are able to provide better service to cus-

tomers. Therefore, passengers can access better flight connections

and receive higher-quality service, among other benefits (Adler &

Hanany, 2016; Dresner & Windle, 1996; Goh & Uncles, 2003).

However, while alliances and, above all, code-sharing partnerships

‘are aimed at subordinating the free market to the interests of the larg-

est airlines, there may be, perhaps, an inadvertent environmental

bonus’ (Graham & Guyer, 1999, p. 178), in addition to the operational

and economic benefits identified above. As these authors state, collab-

oration agreements' natural limitation on growing their capacity should

hypothetically permit more efficient utilisation of current resources.

Free competition in this industry is considered ‘wasteful of investment

and resources, including nonrenewable hydrocarbons and scarce air-

port capacity’, at the same time that it increases noise, atmospheric

emissions and terrestrial congestion. Consequently, the restriction and

control of competition through code-sharing and global alliance forma-

tion would lead to a reduction in all these external consequences.

Code-sharing, then, requires much commitment and trust among

partners, because although the logo and image of an airline may be

printed on the ticket, the quality of the service provided (broadly

defined, from customer satisfaction to environmental performance)

depends on the actions of another firm. Thus, code-sharing requires

firms to go beyond selfish incentives and to start exchanging informa-

tion, centralising acceptance decisions and establishing joint standards

(Gerlach et al., 2016). To minimise transaction costs and ensure

quality standards, these agreements are usually thoroughly planned

and formalised in contracts, possibly penalising delays that affect the

journey experience, for instance. This helps knowledge to be

exchanged and distributed across the network.

Code-sharing may generate earnings for partner airlines through

improved connectivity, market expansion, multiple listings on the

computer reservation system (CRS) and traffic feeds, among other

means. Furthermore, code-sharing may reduce the cost per passenger

owing to economies of scale, density and scope due to joint advertis-

ing, increased traffic, equipment sharing and so on (Adler &

Hanany, 2016; Dresner & Windle, 1996; Evans, 2001).

Additionally, airlines may use the networks of code-sharing part-

nerships to develop techniques such as yield management. The main

goal of yield management is to maximise revenue through the effec-

tive management of three essential domains—pricing strategy, control

of availability and inventory control (Netessine & Shumsky, 2002).

Therefore, the use of code-sharing practices enhances firms' competi-

tiveness because it facilitates the implementation of yield

management.

Most studies on code-sharing have examined airlines' finances,

operations and legislation, setting aside environmental concerns.

However, in addition to the obvious economic and operational effects

that global alliances and code-sharing partnerships have on airlines

and the industry, which we have seen before, code-sharing also

influences airlines' environmental performance.

2.2 | Resource allocation, knowledge transfer and
alliances

Following the traditional resource-based view (Grant, 1991;

Wernerfelt, 1984), an increasing number of academics are

recognising the importance of firms' relations with the economic

and social environment in which firms are embedded and the criti-

cality of resources coming from dyadic relationships with partners

for the outcomes of organisations (Arya & Lin, 2007; Barrutia &

Echebarria, 2015; Kauppila, 2010; Lavie, 2006; Lin, 2012). In fact,

one of the leading causes for collaboration agreement formation is

that they are a way to access critical partner resources, which oth-

erwise would not be attainable (Adler & Hanany, 2016; Shah, 2011;

Wassmer et al., 2017). These relational resources are considered

‘common resources that alliance partners cannot generate indepen-

dently’ (Barrutia & Echebarria, 2015, p. 72) and, therefore, are diffi-

cult to imitate, forming an important basis for a sustainable

competitive advantage (Barrutia & Echebarria, 2015; Eisenhardt &

PAY�AN-S�ANCHEZ ET AL. 1171
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Schoonhoven, 1996; Gulati, 1999; Lin & Darnall, 2015; Park &

Martin, 2002).

In line with this, we follow Yamakawa et al. (2011) and base our

study on a broader and contemporary resource-based view that takes

into consideration the alignment of firms with their external environ-

ment, expanding firms' boundaries to include interfirm alliance rela-

tionships (Arya & Lin, 2007; Dyer & Singh, 1998; Lavie, 2006).

Accordingly, firms' alliance portfolios are considered capabilities for

accessing and disposing of different resources in interfirm relations.

Researchers in interorganisational learning acknowledge that col-

laboration facilitates learning processes since firms gain access to new

knowledge residing outside their boundaries and, at the same time,

collaboratively leverage already existing knowledge between partners

(Donbesuur et al., 2021; Dyer & Singh, 1998; Lane & Lubatkin, 1998;

Lin, 2012; Lin & Darnall, 2010).

2.3 | Partner exploration/exploitation in
collaboration agreements and agency problems

Interfirm collaboration agreements, consisting of voluntary arrange-

ments between unrelated firms involving resource exchange and shar-

ing or the common development or even supply of technologies,

products, or services (Gulati, 1998; Lin & Darnall, 2015), have

emerged as ‘a noteworthy vehicle for exploration and exploitation’
(Lavie & Rosenkopf, 2006, p. 798).

A growing number of studies investigate the balancing of con-

flicting strategic objectives in alliance formation (Kauppila, 2010; Lavie

et al., 2011; Lin, 2012; Lin et al., 2007; Wassmer et al., 2017; Yang

et al., 2014). Under this exploration/exploitation framework

(March, 1991), alliance-level attributes in partnership formation have

been identified, such as the selection of new versus existing collabo-

rating partners (Lavie et al., 2011; Lavie & Rosenkopf, 2006; Lin

et al., 2007; Yamakawa et al., 2011).

We discuss exploration in terms of seeking opportunities for esta-

blishing collaboration agreements with novel partners without prior

ties to the firm, expanding its current network boundaries while simul-

taneously increasing risk and uncertainty due to the lack of a previous

relationship (Lavie et al., 2011; March, 1991). In turn, exploitation is

defined as consolidating the firm's alliance portfolio and reinforcing

the current knowledge base of the firm by establishing repeated col-

laboration agreements with a chosen group of partners with

established ties (Beckman et al., 2004; Lin et al., 2007; March, 1991).

In this way, the firm can leverage its partnering experience (Hoang &

Rothaermel, 2005) and depend on accumulated trust to enhance

predictability and reliability within the collaboration (Baum

et al., 2005; Lavie et al., 2011; Li & Rowley, 2002).

Nevertheless, when building these relations and dealing with

partners, some agency-related problems may appear. Under agency

theory, the principal involves the agent to perform a service on its

behalf; this action delegates responsibilities and creates an agency

relationship (Randall et al., 2017), where both parties work towards

achieving the same goal but may not always share the same interests,

ultimately leading to agency costs (Jensen & Meckling, 1976; Randall

et al., 2017). These costs emerge mainly due to, first, goal incongru-

ence, that is, the divergence between principal and agent goals or

desires, also called goal misalignment (Eisenhardt, 1989). Second,

information asymmetry occurs when the agent has more information

than the principal and creates situations of imperfect monitoring

(Mishra et al., 1998; Randall et al., 2017).

When dealing with new and prior partners, these costs can mani-

fest in conflicts of interest, goal misalignment, hidden information and

opportunistic behaviour coming from new partners. On the other

hand, old and well-known partners can fall into vices and excessive

confidence, utilising asymmetric information for their own purposes,

ultimately corrupting the relationship. These effects can be offset by

network ambidexterity: the capacity of the firm to extract and balance

the information of partners, taking advantage of structural variables

and uniting and aligning all the different objectives within the

network.

While new partners' collaborations bring novel opportunities,

diverse information, and fresh ideas to the firm (Stuart, 2000), recur-

rent agreements with previous partners facilitate established routines

and interfirm trust for conflict solving, joint problem resolution and

close coordination (Gulati, 1995; Lavie et al., 2011; Rowley

et al., 2000). Therefore, failing to balance structural exploration and

exploitation may make firms unable to completely capitalise on the

welfare of their collaboration agreement portfolio, with their perfor-

mance suffering as a result, as previous research suggests (Lavie

et al., 2011; Lin et al., 2007).

The role of time in these relationships is not trivial. Having more

ties but not letting them become productive (i.e., in shorter timespans)

would not necessarily affect previous relationships since the initial

knowledge interchanges are the most intensive. However, a lengthier

relationship could positively affect the collaboration/performance

partnership, since the more and deeper two partners get to know one

other, the more each can concretely learn from the other.

All these alliance phenomena have been studied mainly in relation

to firms' economic performance (Cobeña et al., 2019; Wassmer

et al., 2017; Wassmer & Meschi, 2011) and regulations (Adler &

Hanany, 2016) in the sector, leaving aside the environmental concerns

surrounding corporations. However, a firm's environmental perfor-

mance can also be affected by the degree of collaboration it reaches

through its alliance activities, as noted by Lin (2012), Lin and

Darnall (2010), Payán-Sánchez et al. (2019), Peterman et al. (2020)

and Donbesuur et al. (2021), with their analysis of the connection that

strategic alliances can have with environmental issues. In fact, the

management perception of the development of environmental actions

in organisations influences confidence in a positive effect of the busi-

ness activities (win–win) (Plaza-Úbeda et al., 2009).

Additionally, Peterman et al. (2020) introduce different

organisational roles to be played by partners with different implica-

tions for knowledge access and discussion in a green alliance or

network. Consequently, depending on the role played by each partner

in each code-sharing agreement (Peterman et al., 2020) and the com-

mitment of the firm's own network (Stadtler & Lin, 2017), the firm will

1172 PAY�AN-S�ANCHEZ ET AL.
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be able to improve environmental performance as a result. Further-

more, this main effect may be affected by the capability of balancing

exploration/exploitation collaboration agreements in its portfolio with

respect to its choices of prior or new partners, that is, network ambi-

dexterity. Focusing on the particular characteristics of the aviation

sector, our research question is: How does ambidextrous behaviour

towards partner selection influence the relationship between code-

sharing partnerships and the environmental performance of airlines?

Our theoretical framework is presented in Figure 1.

3 | HYPOTHESIS DEVELOPMENT

3.1 | Code-sharing and environmental
performance

Cooperation activities provide opportunities for all the participants to

access new skill sets that might lead to the development of innova-

tions, sharing costs and spreading risk (Cheung et al., 2009; De Faria

et al., 2010; Donbesuur et al., 2021; Evans, 2001). Firms enrolled in

alliances are also involved in denser knowledge flows than non-allied

firms (De Faria et al., 2010; Gomes-Casseres et al., 2006). In sustain-

ability terms, cooperation or alliances have implications for environ-

mental performance through synergies, freed resources or risk

reduction (Hartman et al., 1999), which implies new favourable situa-

tions, in terms of legitimacy or competition, for the companies that

implement these collaborations (Lin, 2012). Welford (1992, p. 28)

observed that environmental improvement is a process requiring the

firm to adopt a ‘participative, collaborative and committed approach

at all levels of the organisation’, thus becoming necessary to

collaborate and create alliances to develop solutions for difficult envi-

ronmental and social problems (Peterman et al., 2020).

In fact, firms increasingly use strategic alliances and collaboration

agreements to proactively address complex environmental problems,

that is, climate change (Ählström & Sjöström, 2005; Hartman

et al., 1999; Lin, 2012; Lin & Darnall, 2010; Lopes de Sousa Jabbour

et al., 2020). As Lin and Darnall (2010) state, considering the

uncertainty related to environmental issues, these collaborations may

facilitate the sharing of valuable information and opportunities to the

firms involved, thus enhancing organisational learning and firms' abil-

ity to recognise and assess technological innovations within the mar-

ket. As a result, firms would be able to develop and employ their

resulting capabilities more effectively.

In the case of aviation, Steven and Merklein (2013) argue that

alliances reduce the carbon intensity of the sector and include

code-sharing as a key practice for this outcome. Code-sharing is also

indicated as the only current factor that contributes to the growth of

airlines without a substantial impact on sustainability since it allows

more efficient use of existing resources (Graham & Guyer, 1999). This

is because, by definition, in a code-sharing partnership, two airlines

join up to sell the tickets of both for just one flight, avoiding duplicate

flights and achieving the consequent savings in fuel consumption and

emissions (Barrett et al., 2010). In this sense, the more code-sharing

agreements an airline makes, the more it could be contributing to

preventing the environmentally detrimental effects of aircraft activi-

ties. Accordingly, code-sharing is recommended as a good practice in

CSR programmes in the airline industry (Anttila & Kretzschmar, 2010).

Additionally, by performing code-sharing, airlines significantly

increase the load factor, that is, the percent of seats occupied in a

plane (Steven & Merklein, 2013; Yimga & Gorjidooz, 2019), which

reduces carbon intensity, namely, CO2 emissions per passenger

(Steven & Merklein, 2013). However, fuel consumption has many

components. Aeroplane weight, which ultimately depends on the

number of passengers, is only one factor. It also depends on the route,

plane characteristics, airline policy and weather conditions, among

others. Planes need a specific weight for take-off and landing and,

even if empty, need to charge enough fuel to consider all those

aspects. In this way, if code-sharing promotes more complete flights,

the intuitive thought would be to consider that this operational effi-

ciency is also transferred into environmental efficiency (Ryerson

et al., 2014; Simaiakis et al., 2014), resulting in less air congestion in

peak times and improved on-time departures and arrivals

(Yimga, 2017), thus contributing to environmental sustainability

(Wu & Yang, 2021). This eco-efficiency implies reducing the ecological

impact to secure the availability of resources to be used in the future

(Ehrenfeld, 2005).

The International Civil Aviation Organization (ICAO), the Interna-

tional Air Transport Association (IATA) and other industry bodies and

F IGURE 1 Theoretical framework [Colour
figure can be viewed at wileyonlinelibrary.com]
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scholars point out the need for external pressure to achieve environ-

mental sustainability. This pressure could come in terms of require-

ments that firms abide by different policies, regulations, taxations and

other fiscal instruments (European Commission, 2013; Forsyth, 2011;

Graham & Guyer, 1999; Hagmann et al., 2015; Lu, 2009; Lynes &

Dredge, 2006).

Lynes and Dredge (2006) gathered some other drivers leading

firms to undertake environmental activities, which are highly con-

nected with the factors driving code-sharing partnerships. From

research on the service sector (e.g., Céspedes-Lorente et al., 2003;

Khanna & Anton, 2002; Lynes & Dredge, 2006; Miller, 2001), some of

the reasons are related to cost reductions and efficiency increases, to

gain a competitive advantage, enhance/reinforce a positive image in

the market, comply with different pressures, or to industry structure

and the level of competition. Concretely, in the airline industry, some

of the drivers identified by Renn (2001) include those from the market

and social systems, in terms of the restructuring of the airline industry,

with increased competition pushing airlines to lower prices and costs

and develop a more efficient and competitive product, and the

knowledge shared about the market, political/institutional issues and

scientific reports, together with financial savings obtained when

improving the use of resources (Lynes & Dredge, 2006). Given that all

these drivers of environmental results are similar to the factors

leading firms to undertake code-sharing partnerships, we think that it

is more likely that airlines will develop environmentally related

strategies when they successfully engage in code-sharing due to these

joint motivations.

Policies and initiatives related to climate change, such as the

European Emissions Trading Scheme (ETS) or the ICAO's Market-

Based Mechanism (MBM), contribute to reducing the emissions that

aeroplanes release into the environment (Hagmann et al., 2015).

However, complying with these instruments would lead to lower

short-term profits for airlines (Forsyth, 2011), since changes needed

take time to be implemented, as is the replacement of the airlines'

fleet. If an aircraft is the newest and most updated, it is supposedly

more efficient, influencing the airline's environmental outcomes

(Pérez-Valls et al., 2016). In this sense, code-sharing partnerships

would allow an airline to access and use newer aircraft that otherwise

would not be attainable, benefitting from the network's resource shar-

ing. However, in a contradictory way, at the same time, new plan

acquisition decisions might be postponed, and thus, the individual

environmental impact of the company increased.

The degree of openness (or willingness/disposition) to collaborate

is an organisational capability (i.e., the ability to correctly manage

some specific resources), which also affects the environmental behav-

iour of firms. Companies that are more open to cooperation, that is,

those that have developed this capability to a greater extent, will have

access to newer sources of best practices and resources, allowing

them to learn from different sources and reducing the risk of new

environmental initiatives, which in turn might positively affect their

environmental performance.

However, other factors also affect this relationship in a counterin-

tuitive way. For example, code-sharing usually promotes a networked

model in which some airports operate as ‘hubs’ distributing traffic to

final destinations instead of having a more diversified network of

direct flights. In this way, having more frequent and shorter flights

requires more take-offs and landings to reach a certain destination.

Take-offs and landings are the portions of the flight that require

greater fuel consumption; thus, shorter and more frequent flight

segments are more relevant for the overall environmental efficiency

of flights.

In addition, although operational (and thus environmental) effi-

ciency is improved on each route, globally considered, code-sharing

might lead to an increase in aggregated emissions since the resources

liberated through cooperation might be used to expand into new

routes.

In summary, although the impact of code-sharing on environmen-

tal performance is not as obvious as it has been assumed, an increase

in code-sharing means that companies are pooling resources with and

learning from more partners. We would therefore expect an increase

in environmental performance.

Thus, we propose the following:

H1. Code-sharing partnerships will have a positive

influence on the environmental performance of airlines.

3.2 | Ambidexterity to solve agency problems

Although environmental issues have gained in importance in the avia-

tion industry (Payán-Sánchez et al., 2018), the main goals of airlines

when engaging in code-sharing partnerships are improvements in

firms' operational and economic performance rather than in environ-

mental performance. Under this scenario, the parties may impose dif-

ferent and even opposite pressures due to their divergent objectives

(Ungureanu et al., 2020), and consequently, agency-related costs may

arise. However, Meschi and Norheim-Hansen (2020) highlighted the

great need for partner diversity in environmentally related collabora-

tions. In this situation, firms need a high degree of openness to use

the information from different partners that may have distinctive

expertise or heuristics; even though this can be considered a source

of destructive tensions (Ashraf et al., 2017), it is also a potential

source of rational decision-making and creative solutions to complex

problems (Meschi & Norheim-Hansen, 2020).

To address this dilemma, we use the concept of network ambi-

dexterity, which is closely related to firms' adaptability when simulta-

neously forming new ties and close and repeated interfirm relations

(Burt, 2000; Lin et al., 2007; Podolny, 1994). Network ambidexterity

allows the firm to expand organisational boundaries, introduce

new knowledge and adapt to the evolutionary process while

simultaneously enhancing efficiency and maintaining stability, among

other benefits (Lin et al., 2007).

Within this kind of collaborative network, the information and

knowledge flows among partners enhance the dissemination of learn-

ing and practices through the entire network. Many theoretical and

empirical studies have proposed the benefits firms can obtain from
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ambidexterity when practising exploration/exploitation activities in

alliance formation (Kauppila, 2010; Lin et al., 2007; Swift, 2016).

With these collaborations, firms could exploit complementary

resources brought by allied partners, contributing to risk reduction

and stability promotion in the network (Inkpen & Ross, 2001). They

can also access and obtain new knowledge from partners, explore

new technologies and markets, and be able to adapt to technological

discontinuities (Hill & Rothaermel, 2003).

Within the network, repetitive collaboration agreements with

existing partners promote trust and established routines among firms,

while new partners' collaborations provide the firm with new opportu-

nities, diverse information, and novel ideas (Gulati, 1995; Lavie

et al., 2011; Rowley et al., 2000; Stuart, 2000).

Concretely, in the airline industry, Evans (2001) identified the fea-

tures that can be observed when forming strategic alliances, pointing

out that they depend on whether airlines focus on the marketing,

product or service, computer systems, equipment and maintenance or

the logistics sphere. We contend that some of the features involved

in each sphere can be more related to exploitation activities with old

partners and others more related to exploration with new partners.

Thus, strategic collaborations with old well-known partners can be

constructed based on integrated promotion, integrated brands for the

product or service, integrated (or at least shared) computer systems,

shared equipment and maintenance and shared offices and terminals.

On the other hand, new ties can be established by performing a sepa-

rate promotion, remaining a separate brand for products and services

or adopting them by licensing, as well as using separate computer sys-

tems, equipment, maintenance, offices and terminals.

When international airlines structure their strategic alliances on

this basis, they can obtain access to management success factors that

lead to improved organisational performance and organisational

learning. Consequently, the more balance airlines can achieve

between old and new partners, the more benefits all partners can

obtain from the collaboration in terms of value-added, ability to learn,

protection of their own competencies and flexibility retention

(Evans, 2001), which in the end can be synergistically used to foster

sustainability results.

Although there is very little research on organisational ambidex-

terity in relation to environmental management, as pointed out by

Chen et al. (2014), recent scholarly work on this issue is increasing

(Ciasullo et al., 2020; Khan & Mir, 2019; Zhao et al., 2021).

Khan and Mir (2019) believe that to find the balance between

exploitation and exploration, firms must develop an ambidextrous

culture based on creativity and discipline, a relationship that is in

many cases influenced by environmental factors.

Hahn et al. (2016) introduce ambidexterity as an important

precedent for corporate social performance since it enables firms to

concurrently satisfy conflicting but interrelated demands. They devel-

oped the idea that firms can achieve higher corporate social perfor-

mance by deploying their ‘ambidextrous ability to simultaneously

pursue instrumentally and morally driven social initiatives’ (Hahn

et al., 2016, p. 1). Ciasullo et al. (2020) analysed the relationship

between an internationally oriented ambidexterity strategy and

corporate sustainability, arguing that the dynamic capabilities under-

pinning ambidexterity strategies can be considered drivers of corpo-

rate sustainability.

Scandelari and Cunha (2013), in their study about the relation

between ambidexterity and organisational performance in social and

environmental dimensions, touched upon ambidexterity and sustain-

ability and found that ambidextrous organisations achieved better

social and environmental performance. Zhao et al. (2021) found

organisational ambidexterity to be a crucial factor in translating a

green orientation and environmental practices into real economic and

environmental performance improvements. In this sense, they

analysed the moderating role of organisational ambidexterity in

responding to the green success of competitors, thus studying ambi-

dexterity in a relational sphere.

Both exploration and exploitation activities, although very related,

have different goals. A firm pursues exploration because of the need

to adapt to a dynamic environment, whereas exploitation would allow

the firm to stabilise its daily operations (Brown & Eisenhardt, 1995;

Probst & Raisch, 2005). Thus, an exploratory firm can work with envi-

ronmentally related changes to more easily achieve improvements in

its environmental performance, while an exploitative firm would be

more efficient when managing current environmental issues (Yu

et al., 2016).

We propose that companies that have more network ambidexter-

ity, that is, those that have developed this capability to a greater

extent, will take advantage of the benefits of exploration and exploita-

tion. Thus, they will have access to newer sources of best practices,

allowing them to learn from different sources and afterwards be able

to implement such knowledge in their own firm, which in turn might

positively affect their environmental behaviour and performance.

Thus, we hypothesise the following:

H2. The influence of code-sharing partnerships on the

environmental performance of airlines will be moder-

ated by network ambidexterity.

The conceptual model extracted from the hypothesis that will be

tested below is presented in Figure 2.

4 | METHODOLOGY

4.1 | Sample and data sources

Our data have been mainly collected from the Atmosfair Airline Index

(AAI) and Flightglobal database. Our initial sample was composed by

188 airlines identified in the AAIs from 2012 to 2016, removing the

duplicates in the rankings from one year to another and taking the

name changes and absorption processes into account. These reports

are calculated based on airlines' data from 2 years before the publica-

tion of the Index; therefore, the time scale of our study will be from

2010 to 2014 to adjust all the data from the different sources in the

same years.
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This timeframe of a five-year window is used to capture the pro-

cess of alliance formation with new and old partners, following the

standard assumptions regarding the duration of alliances (Lavie

et al., 2011; Stuart, 2000).

The information related to code-sharing partnerships was col-

lected from Flightglobal, and other sources were used for the rest of

the variables, such as official websites providing airline-specific infor-

mation including the global alliance webpages, AeroTransport Data

Bank (ATDB), airfleets webpage and corporate annual reports when

needed. This gave us our final sample of 149 airlines, having deleted

outliers and any missing data.

In this sample, airlines are classified into types (net carrier,

regional and charter) according to the classification made by

Atmosfair (2016), based on their business model, and we included air-

lines from all groups. It must be noted that all the observations for the

variables were taken by the end of the period (i.e., 2014) or with the

last year available per company in the AAI, taking the rest of the vari-

ables' observations according to the year of the observation, per the

index. This was the rule we utilised except for the formation of the

network ambidexterity ratio and exploration ratio, where the process

of partner selection in alliance formation needed to be gathered and

observed.

4.2 | Measures and methods

All the variables used are presented in Table 1, although we describe

them in more detail below (the name of the variable as it appears in

the results is in italics).

Dependent variable. To measure airlines' environmental perfor-

mance, we selected the environmental performance indicator of the

AAI (Araghi et al., 2014), used by airlines to demonstrate environmen-

tal performance and credibility (Mayer et al., 2015). It provides a com-

plete, independent and objective environmental ranking, measured by

‘efficiency points’, considering CO2 emissions, taking into account

passenger load factors, aircraft type, cargo capacity, and engine

(Atmosfair, 2015). In this index, the most efficient airline in a particular

city-pair (a direct flight with the origin and destination cities) obtains

100 efficiency points and the least efficient zero points. Hence, our

dependent variable EP relates to these efficiency points, where a

higher number indicates a more environmentally friendly airline.

Independent variables. Our main independent variable is related

to the code-sharing partnerships an airline has. This variable Ratio

measures the proportion of code-sharing flights an airline has among

all the flights it operates and has assigned under its name. Ratio is cal-

culated by dividing the number of code-sharing flights for year t by

the number of total flights the airline has for that year (taking into

account the flights it operates on its own and the flights it has in

code-sharing partnerships).

To measure network ambidexterity we created the variable

NetAmb. In the first step we identified new and old partners (Lavie &

Rosenkopf, 2006; Lin et al., 2007; March, 1991). The Flightglobal

database, contains a register of all code-sharing flights detailing the

destinations, the number of flights and the partners with which each

airline made the codeshare. We selected all airlines present in the

database for the period 2010–2014. We identified the number of

partners for each airline in the period, differentiating between new

and old partners. We took 2010 as the limit date for having formed

F IGURE 2 Conceptual model

TABLE 1 Variables and measurement

Variable Measurement

Environmental

Performance (EP)

Efficiency points from the AAI in year t.

Code-sharing ratio

(Ratio)

Proportion of code-sharing flights an airline

has in year t. Result of the division (# of

code-sharing flights)/(# number of total

flights).

Network

Ambidexterity

(NetAmb)

A continuous variable based on the

exploration index (ExplorRatio). It is the

result of calculating the reverted absolute

value of deviations from 0.5 of ExplorRatio.

Value equal to 0 means ambidexterity, value

equal to 0.5 means exploration or

exploitation.

Moderator (Interac) Interaction between Ratio and NetAmb to test

the moderation effect. Result of the

multiplication Ratio* NetAmb.

NetCarrier Dummy equal to 1 if the airline is a net carrier

and 0 if not.

Regional Dummy equal to 1 if the airline is regional and

0 if not.

Charter Dummy equal to 1 if the airline is a charter

and 0 if not.

Alliance Dummy equal to 1 if the airline belongs to a

global alliance and 0 if not.

Fleet age (Fleet_age) Age of an airline's aircraft in year t. Introduced

in Ln

Firm size (Destin) Number of destinations an airline has in

year t.
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partnerships, that is, by 2010, the number of partners was considered

old partners, and the new relations created in 2011, 2012, 2013 and

2014 were considered new partners. Since we want to check the

effect of an ambidextrous orientation when making code-sharing part-

nerships, we constructed a continuous variable to capture the most

information possible. The exploration ratio (ExplorRatio) takes the

values of the new partners created during the period of study to see

the proportion of new partners an airline has when forming code-

sharing partnerships. Thus, the ExplorRatio is calculated dividing the

number of new partners an airline has created during the period

2011–2014 by the total number of code-sharing partners the firm has

at the end of the period (that is, taking into account new and old part-

ners). A value of 1 refers to a total exploratory behaviour of the air-

line, while 0 means complete exploitation (that is, only new or only

old partners, respectively), meaning that a value of 0.5 would mean

pure network ambidexterity: a balance between new and old partners.

In this sense, the variable NetAmb has been obtained by calculating

the reverted absolute value of deviations from 0.5 of ExplorRatio

(described above). We also experimented with the categorical variable

created by Lin et al. (2007), where NetAmb takes the value 1 when

the exploration index ranges from 0.2 to 0.8 and 0 when the index is

less than 0.2 or greater than 0.8. In addition, we tried the range

between 0.3 and 0.7 as well as that between 0.4 and 0.6 as these

authors also did, but all of them yielded similar results to those of our

continuous variable.

The last independent variable appearing in our analyses is the

interaction variable (Interac) created to check the moderator effect

that network ambidexterity could have on the relation between code-

sharing partnerships and the environmental performance of airlines.

Thus, this variable is created by multiplying those two variables: Ratio*

NetAmb.

Control variables.

• The business model of the airline. The AAI provides the ranking of

airlines classified by the business model, that is, NetCarrier, Regional

and Charter. Low-cost carriers are also studied but classified in a

separate ranking due to their structural and operating features,

which make them have lower CO2 emissions per unit of payload

(Atmosfair, 2016). Efficiency points are not provided for low-cost

carriers, constituting the reason why we do not include them in

this analysis. These variables are dummy variables (1 if they have

the business model or 0 if they do not).

• Alliance. Apart from code-sharing arrangements, some airlines

become members of one of the three global alliances existing in

the market: SkyTeam, Oneworld and Star Alliance, looking for

operational and economic benefits. This is a dummy variable equal

to 1 if the airline belongs to a global alliance and 0 if not.

• Fleet age. The environmental performance of an airline can be

partially affected by its aircraft and their characteristics (Pérez-

Valls et al., 2016). In this sense, newer aircraft, with newer engines,

would be less polluting than older aircraft, thus influencing the

global emissions an airline can release into the environment. Con-

sequently, Fleet_age contains the information on the age of each

airline's fleet by year t. The sources are the AeroTransport Data

Bank (ATDB) and airfleets webpage.

• Firm size. The variable Destin, measures the total number of

destinations an airline has by the year t.

To test the hypothesis, several hierarchical regressions were con-

ducted to see the improvement in the model when including our main

independent variables and their direct effects on environmental per-

formance. All analyses were carried out using IBM SPSS Statistics

software.

Sample validity was checked by testing the assumptions of homo-

scedasticity, normality and nonmulticollinearity. Residuals' variances

were found to be uniform, implying homoscedasticity in the model,

also following a normal distribution. In addition, tolerance and VIF

values were checked for multicollinearity. The tolerances of most of

the variables had values near 1, all of them being higher than the 0.2

required. The highest VIF value was 2.777, under the four-point limit

established in Hair et al. (2010) and notably below the rule-of-thumb

cut-off of 10, thus assuming the absence of multicollinearity.

Consequently, we can assert that the sample matches the conditions

for regressions intended (Lewis-Beck & Lewis-Beck, 2015).

5 | RESULTS AND DISCUSSION

Table 2 presents the results of the hierarchical regression analysis per

blocks over the sample of 149 airlines. First, the control variables

were introduced in Model 1 (Charter was kept as reference variable),

and then the independent variable Ratio was introduced in Model 2 to

check the relation of code-sharing partnerships with the environmen-

tal performance of airlines. Log values were used for Fleet_age and

Destin to increase the homogeneity of the measures. Bold figures

show significant relationships.

TABLE 2 Multiple regression results for H1

Descriptive statistics Regression

VARIABLES Mean SD Model 1 (β) Model 2 (β)

EP 62.0429 10.4696

Constant 78.749*** 78.693***

NetCarrier 0.75 0.433 �13.512*** �14.611***

Regional 0.17 0.381 �16.629*** �16.633***

Alliance 0.46 0.500 �4.317** �5.815***

Log_Fleet_age 2.2255 0.4306 �3.409 �4.035*

Log_Destin 5.0420 0.9478 1.178 1.383

Ratio 0.1475 0.1750 13.110**

R2 0.225 0.264

ΔR2 0.039**

*Significant at .05.

**Significant at .01.

***Significant at .001.
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Model 2 shows that code-sharing partnerships and the environ-

mental performance of airlines are highly positively and significantly

related (β = 13.110, p < .01), and the model fit slightly improved when

our independent variable was introduced (ΔR2 = 0.039, p < .01). This

would translate as a positive effect of code-sharing towards the envi-

ronmental performance of firms, that is, having a higher number of

code-sharing partnerships in the airline's operations would signifi-

cantly improve the environmental performance of the airline,

supporting our Hypothesis 1.

Following our line of argument, we next check the effect on this

relation of NetAmb, thus including it in the Model as a third step.

When entering this variable, the sample size was reduced to 121 cases

due to missing data. This is due to the configuration of the variable,

since Ratio taking the value 0 would translate into a missing value in

NetAmb. The results are shown in Table 3.

Model 3 in the table shows the not significant direct influence of

a network ambidextrous capacity on the environmental performance

of airlines (β = 6.878, p > .10). Even the slight increase in the model

fit is not significant, which means there is no contribution of this vari-

able to our model (ΔR2 = 0.014, p > .10). Furthermore, the introduc-

tion of NetAmb has overridden the effect of the main independent

variable Ratio on EP (in Model 2: β = 8.082, p > .05, and in Model 3:

β = 7.719, p > .05), which could be due to the reduction in the sample

and observations of the variable.

Last, to check the possible moderating effect of our variable

NetAmb in the main relation, we introduced the interaction variable

(Interac) calculated with the Ratio. Model 4 shows the slightly signifi-

cant negative impact of the interaction variable on EP (β = �50.514,

p < .05), making visible the moderation of NetAmb in the model. In

addition, with the introduction of Interac in the model, the main inde-

pendent variable Ratio appears again significant with a high positive

effect on EP (β = 24.066, p < .05). This made NetAmb now significant

as well, with a positive impact on our dependent variable (β = 13.937,

p < .05). In this case, the increase in the model fit is significant (ΔR2

= 0.027, p < .05).

Figure 3 shows more clearly the moderating effect of the network

ambidextrous capacity of the organisation in the positive relation

between code-sharing partnerships and the airline's environmental

performance, focusing on the formation of new or prior ties. These

results support our Hypothesis 2.

We can observe that companies with a higher proportion of

code-sharing flights enjoy greater environmental performance only

with a high level of network ambidexterity, that is, when the firms

achieve a balance between exploring new partners and exploiting

old ones.

TABLE 3 Multiple regression results
for H2

Descriptive statistics Regression

VARIABLES Mean SD Model 1 (β) Model 2 (β) Model 3 (β) Model 4 (β)

EP 62.4653 8.5805

Constant 69.792*** 69.809*** 67.130*** 65.467***

NetCarrier 0.85 0.357 �13.298*** �13.927*** �12.832*** �12.709***

Regional 0.09 0.289 �10.819** �11.579** �11.061** �11.048**

Alliance 0.52 0.502 �2.174 �3.088 �2.642 �2.713

Ln_Fleet_age 2.2060 0.3983 �0.345 �0.941 �1.142 �0.983

Ln_Destin 5.1060 0.9728 1.346 1.524 1.575* 1.333

Ratio 0.1816 0.1775 8.082 7.719 24.066**

NetAmb 0.2493 0.1611 6.878 13.937*

Interac 0.0446 0.0681 �50.514*

R2 0.181 0.204 0.218 0.246

ΔR2 0.024 0.014 0.027*

*Significant at .05.

**Significant at .01.

***Significant at .001.

F IGURE 3 Interaction effect between ratio and NetAmb on EP.
†Gradient slope for High NetAmb 21.76; p > .001. †Gradient slope
for Low NetAmb �2.82; p > .001
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This would mean that developing code-sharing agreements by

itself does not maximise the environmental performance by firms.

However, when constructing code-sharing partnerships within the

airline industry, being capable of balancing old and new ties would

allow them to achieve higher environmental performance.

6 | CONCLUSIONS AND IMPLICATIONS

This study has addressed the influence that code-sharing partnerships

can have on the environmental performance of airlines, introducing

network ambidexterity as the capability for combining exploration

activities when selecting new partners for code-sharing and exploit-

ative activities with prior partners.

From a theoretical perspective, with this first study, we aim to con-

tribute to the growing literature that looks at the environmental impacts

of horizontal interfirm cooperation, concretely in the airline sector. As

such, our results might extend existing theory about collaboration in

organisational and natural environments by focusing on horizontal col-

laboration rather than supply chain collaboration (Cheung et al., 2009).

Additionally, we contribute to research on the resource-based

view of the firm by conceptualising code-sharing as a critical resource

for the improvement of environmental performance. Resource sharing

and knowledge flows play a fundamental role in the development of

key capabilities to act towards environmental sustainability. The capa-

bility to handle horizontal agreements (network ambidexterity in this

case) proves to influence this relationship, thus adding to calls to better

understand the existence of moderating relations between different

resources and capabilities. In this way, this work reinforces the utility

of combining the resource-based view with other organisation theories

more focused on external factors. Consequently, this paper contributes

to a revision of the theoretical arguments, building on an extended

resource-based view that expands firms' boundaries by introducing

interfirm collaboration agreement relationships as a source of resources

and capabilities to be used for their own firm. Our approach suggests

that environmental performance is a complex concept that is affected

not only by the environmental activities of the company but also by a

broader array of activities and non-a priori environmental practices

(i.e., collaboration agreements) that might even go beyond the borders

of the organisation, as some studies have already suggested

(e.g., Ählström & Sjöström, 2005; Hartman et al., 1999; Lin, 2012; Lin &

Darnall, 2010; Meschi & Norheim-Hansen, 2020).

Consequently, this paper also contributes to the environmental

management field by connecting the resource-based view, alliance

formation, agency problems and ambidexterity with the environmen-

tal performance of firms, taking both sector and firm perspectives.

With this, we provide a new approach that allows linking the most

commonly used collaboration practices in the industry, that is, code-

sharing partnerships, with the environmental concerns of airlines,

which is a relationship that has received much less attention than

economic performance.

In addition, this paper also contributes to previous research ana-

lysing the consequences that alliances have for organisational

structure and its implications for the environmental performance of

firms (Donbesuur et al., 2021; Lin, 2012; Payán-Sánchez et al., 2019;

Peterman et al., 2020). We conceptually expand such research with

the application of agency theory to explain the situations or problems

that are present in collaboration agreements, which give room to dif-

ferent solution strategies when firms try to solve them. Specifically, in

this paper, network ambidexterity has been introduced to address the

need to balance conflicting strategic objectives in collaboration

agreement formation. This new concept appears as an extension of

the previously developed structure-based ambidexterity (Lavie &

Rosenkopf, 2006; Lin et al., 2007) applied to horizontal collaborations

that are present in aviation, which can be applicable to other sectors.

Within the selection process among new and old partners, some

agency-related tensions may arise due to goal misalignment and infor-

mation asymmetry. Network ambidexterity is presented as a possible

solution, giving firms the capability to align objectives within the col-

laboration and solve these problems, guiding them to better sustain-

ability behaviour towards the environment. In addition, code-sharing

has appeared to be an ideal business strategy to track and measure

network ambidexterity, given the intrinsic need to collaborate with

new and old partners depending on firms' needs at each moment. In

aviation, alliance management is a crucial element for firms' competi-

tiveness. In this sense, we make new contributions in the literature of

ambidexterity in alliances (Kauppila, 2010; Lavie et al., 2011; Wassmer

et al., 2017), opening new paths for further research exploring the

functioning of network ambidexterity not only in the sustainability

field but also in other dimensions of firm performance.

Some practical implications were detected for the industry. Code-

sharing partnerships have been found to have a positive effect on the

environmental performance of partner airlines. This is, the higher the

number of code-sharing partnerships within an airline's operations,

the higher the possibility of significantly improving its environmental

performance. Therefore, apart from having economic and operational

benefits for airlines, code-sharing also provides environmental returns.

Nevertheless, no evidence was found of a significant direct relation of

network ambidextrous behaviour regarding the balance of prior and

new partners with environmental performance. However, we discov-

ered a significant moderating role of network ambidexterity in the

code-sharing and environmental performance relation.

In the end, we found that the development of the capability of

balancing new and prior ties when building code-sharing partnerships

among airlines would lead companies to greater environmental perfor-

mance. This is because of the learning process and achievement

resulting from exploring new partners and exploiting the previous

ones at the same time, making it possible to solve the possible agency

problems that may appear in these relations. This implication might go

beyond the air transport industry. Our results suggest a relationship

between the type and intensity of collaboration practices in compa-

nies and their environmental performance. This implies that certain

capabilities for managing the portfolio of agreements might influence

the environmental performance of the company. In this way, compa-

nies willing to make the most of their horizontal collaborations in

terms of environmental outcomes should consider a balanced partner
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management strategy (considering new and old partners). In addition,

our research points out that this ambidextrous way of collaboration

might generate potential synergies related to their environmental

strategy. For example, horizontal collaborations have the potential to

free some resources for the company (that now are provided by the

partner). Having these slack resources has the potential to reduce

risks in the provision of other activities, such as the development of

innovations. As a consequence, the competitive position of companies

to undertake new challenges, including environmental impacts, might

be improved.

Our paper has limitations regarding sample size and variable mea-

surement. The number of observations and the measurement model

used for ambidexterity may have caused the lack of evidence for

proving its effect on environmental performance. Apparently, it does

not have a direct influence on the environmental behaviour of airlines,

although theoretical arguments have been found supporting the posi-

tive influence, as well as the positive influence of the interaction vari-

able constructed.

Furthermore, we acknowledge the limitations of using values for

one point in time, when a time series approach might be more appro-

priate to capture all the effects that the process of collaboration

agreement formation can have on the environmental performance of

firms. In this sense, future lines of research may be directed to

construct the variables taking this continuous process into account,

perhaps calculating the variances in efficiency points from one year to

another and comparing them with the code-sharing flights and

partners created. Another option would be conducting a longitudinal

study taking the time variable and its effect into account in the

analysis. In addition, other methodologies could be used and found to

be more appropriate to test and relate these variables. Some

qualitative methodologies could be adopted to obtain a better under-

standing of the specific practices used to solve ambidexterity-related

problems.

In this line, future research can approach these arguments and

further examine network ambidexterity and the ambidexterity capabil-

ity implications for environmental performance, especially in the

airline industry when code-sharing partnerships are created with new

partners and prior partners are selected at the same time. Another line

of future research could be to explore the impact of ambidexterity

and network ambidexterity on other capabilities or results, such as

CSR or innovation processes, in these contexts. Moreover, new works

focused on the connection between the typology or alliances or other

collaboration practices are required to explain the differences in the

environmental impacts of the firms.
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