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Brighton Students' Union Awards 2020

[image: Union Awards 2020 ]
Despite the restrictions of Covid-19, Brighton Students’ Union was able to celebrate its annual awards this week, with staff and students honoured for their work over the 19/20 academic year.  The winners were announced in an online ceremony on Thursday 18 June.
We are delighted to let you know that Sarah Cork, Senior Lecturer in Marketing was awarded the ‘Inspiration and Motivation Teaching or Support award.
Other staff to receive a prize was Professor Jo Doust, Head of the School of Sport and Service Management, who picked up the Honorary Membership Award ahead of his retirement this summer.
Deputy Head in the School of Humanities Dr Lara Perry was awarded the Advancing Equality and Inclusion Award, with Midwifery’s Sarah Lewis-Tulett named Course Leader of the Year.  School of the Year went to the School of Education.
Congratulations to Sarah and to all winners! 

The Digital Marketing Power of Transmedia: Applying Keller’s Brand Resonance Pyramid to the Marvel Cinematic Universe
A chapter in a new book, drawing on research by Stuart Francis, Asher Rospigliosi and Bruce Samuel which Stuart presented at the Transmedia Earth Conference (Medellín, 2016) has finally been published.
The chapter: "The Digital Marketing Power of Transmedia: Applying Keller’s Brand Resonance Pyramid to the Marvel Cinematic Universe" by Stuart Francis, Pericles ‘Asher’ Rospigliosi and Bruce Samuel was published last month in the book Transmedia Earth Conference: medios, narrativas y audiencias en contextos de convergencia (2020) edited by Carlos Scolari
It is online at: DOI:10.17230/9789587206289ch13
A story of passion, solidarity and determination for sustainable tourism in Africa
[image: ]  Professor Marina Novelli
Professor Marina Novelli has recently appeared in a feature in the magazine Voyages Afriq. The article called ‘A story of passion, solidarity and determination for sustainable tourism in Africa’ highlights Marina’s passion and determination for sustainable tourism in Africa and beyond.  It quotes, she has remained committed to ‘generate new knowledge on ways in which tourism can play a key role in sustainable development by stimulating local economies, conserving the environment, developing people and changing lives’ in Africa and beyond.

You can read the full feature on pages 55 and 56 of the magazine here. 

Welcome to the new faces of Brighton Business School 
We have 3 new members of staff who have joined the school during the on-going COVID-19 lockdown.  We welcome them to the school and hopefully will meet them in person in Mithras House one day soon.

[image: ]   
Prof. Sunil Sahadev has recently joined Brighton Business School as our Professor of Responsible Enterprise. He is a member of the Marketing, Tourism and Events subject group within the Business School. He joined academia after completing his PhD from the Indian Institute of Technology, Chennai in 2000. Previously he has worked at the Indian Institute of Management Kozhikode, India; Sheffield University Management School and most recently at Salford Business School, University of Salford. 


[bookmark: _Hlk44671533]His research is interdisciplinary in nature and spans topics linked to the management of boundary spanning elements in organisations, digital marketing, and sustainability. His current research explores issues such as servant leadership in the hospitality sector, digital servicescapes, and student gambling. He has published his research as peer reviewed journal articles, case studies, books and book chapters. He has also received funding for his research from agencies such as the British Council and the British Academy.
[image: ]
Dr Stefan Speckesser recently joined the Brighton Business School as a Senior Lecturer in Economics.  A German and UK dual national, Stefan comes to the School after working for three years as an Associate Director at the National Institute of Economic and Social Research (NIESR).  At NIESR, he led the research programme in education and labour economics, following seven years as the Principal Economist of the Institute for Employment Studies (IES), here in Brighton.

Stefan has worked extensively on education and inequality and what helps young people achieve good school-to-work transitions.  Most of his work is based on large scale unstructured ("big") data, including government registers, and combines data science techniques with econometric analysis.  Published mainly in research and scholarly formats, some of his recent studies were discussed mode widely, for example his work on higher technical education (Times) or how family disadvantage results in permanent inequality in youth opportunity, even for groups with the same success in education (The Guardian), among others.

Stefan holds a Ph.D. in economics/econometrics from the University of Mannheim and an M.A. in Political Science from the Free University of Berlin.  He has been working as an applied researcher since 1994, working in university departments (Berlin, Dresden, Mannheim and Westminster) and interdisciplinary research centres (WZB Berlin Social Science Center, NIESR, IES, and the Policy Studies Institute in London).  

Dr Anne Daguerre has recently joined Brighton Business School as our Reader in Social Justice. She is part of the Management subject group within the Business School. Anne has a PhD in political science from Sciences Po Bordeaux, where she is a research associate. Prior to joining Brighton Business School, Anne was an Associate Professor in Work, Welfare and Employment at Middlesex University Business School. An alumna of the Woodrow Wilson Center in Washington DC, she has held visiting appointments at George Mason University, the University of Pittsburgh, and George Washington University. 


[image: ]

Anne’s areas of expertise are welfare reform, labour market policies and social policy and administration. She has led several research projects funded by the British Academy, the ESRC and the Fulbright Commission. Anne is particularly interested in the politics and ideology of law and regulations in comparative perspective and is looking forward to developing collaborations between legal and management scholars at BBS. 

Anne's most recent publications include Obama's Welfare Legacy (Policy Press 2017), and an article entitled 'Policy Styles and Welfare Reform in Britain and the USA: The Conservative-led Coalition Government and the Obama Administration Compared', forthcoming Journal of Social Security Law, Issue 3, 2020. She is currently working on a joint article (with Prof Tim Conlan, Gorge Mason University) on the US social contract in the age of Trump. The article will be part of a special issue of State and Local Government Review “Filling a Vacuum: Subnational Governance amidst National Government Inaction” (forthcoming in November 2020, just in time for the US presidential election). 

A qualitative researcher, she is an experienced interviewer and a thorough analyst of grey literature. She would welcome the opportunity to work with quantitative researchers on joint projects (bids, publications and PhD supervision). Anne speaks French (mother tongue) and is also fluent in Spanish. 
Articles and papers accepted

Dr Paul Levy has had an article accepted for the Journal of Organisations and People.  The title of the article is ‘Don’t Panic! Taking Management Education Online: A Developmental Model for Education Designers and Developers’.  The paper is based on a model Paul has been developing that explores different ways of taking management education into an online context during the coronavirus outbreak.  The paper will be published in July.

Dr Jude Emelifeonwu has had a paper accepted as a full paper at the next British Academy Management conference in September. The paper is titled ‘ How Green HRM and Technological Turbulence Predicts Green Product Innovation: A STARA Tale’. 

Abstract
Challenged by constant technological advancements in smart technology, artificial intelligence, robotics, and algorithms (STARA) amid global warming concerns; several organisations in developed and emerging economies are probing into future oriented avenues for engendering green product innovations (GPI). With rising governmental demands for emerging economies like Malaysia to go green, and develop organisational human capital to drive GPI, organisations’ human resource management (HRM) programs are required to support the workforce in realising environmental objectives. Research therefore, suggests complementary Green HRM (GHRM) programs to constantly develop STARA related leader competencies. This research investigates how GHRM, technological turbulence and leader STARA competence (LSC) acts to predict GPI. Results indicate that technological turbulence negatively predicts GPI and reinforces the positive relationship between GHRM and GPI. While GHRM positively predict GPI, LSC’s prediction of GPI is insignificant. However, LSC amplifies the positive relationships between GHRM, technological turbulence and GPI. Policy implications are subsequently discussed. 
 
You can read the full article here below.


 

Staff podcasts
COVID-19 and UK tourism

[image: http://blogs.brighton.ac.uk/bbsblog/files/2020/06/Screenshot-2020-06-18-13.00.03-450x448.png]   Dr Nigel Jarvis researcher and lecturer on our Tourism, Hospitality and Events undergraduate and postgraduate courses, talks about the impact of the coronavirus pandemic on the UK tourism industry, and the financial impact it will have.

You can listen to the podcast here.




Economic pain from coronavirus could be “deep rooted” and “long lasting


 [image: http://blogs.brighton.ac.uk/bbsblog/files/2020/06/Screenshot-2020-06-29-14.35.39-750x429.png]   Rob Hayward teaching in the trading room

Brighton Business School Senior Lecturer and finance expert Dr Rob Hayward has warned the road to economic recovery will be bumpy, ahead of lockdown easing on 4 July 2020.
Dr Hayward, course leader for our Finance Masters courses told the University of Brighton podcast much of the damage has been done and there are concerns that many businesses will continue to struggle.
With pubs, cafes, restaurants, cinemas and museums among the establishments permitted to reopen (with restrictions) on 4 July, there is a chance for businesses to attempt to get back on track following the lockdown measures imposed due to Covid-19.
On the big picture, Dr Hayward also has his concerns: “I think it’s is a bit unclear how rapid the emergence from the lockdown will be, but I think there’s a risk that it’s going to be quite painful over the next six months and that the end of the furlough scheme will mean that businesses will start to lay people off. The fact that we have more people becoming unemployed will be a bit of a shock.

You can read the full article here.   The podcast can be heard here.


The binary nature of digital technology
Dr Paul Levy was recently interviewed for the Boundless podcast which is a highly influential podcast in the field of artificial intelligence.  Paul talked about the binary nature of digital technology and the consequences of this for innovation in the future. 
You can listen to the podcast here.


New book publication
[image: https://www.emerald.com/insight/proxy/containerImg?link=/resource/publication/book/10.1108/9781839824982/urn:emeraldgroup.com:asset:id:binary:9781839824982.cover.jpg]       Asher Rospigiosi has recently had a book published with co-authors Tom Bourner and Linda Heath.  The new book was published by the leading UK academic publisher Emerald as part of their Great Debates In Higher Education series: The fully functioning university.


Abstract
A fully-functioning university is one that most full expresses the tripartite mission of the university. The tripartite mission comprises the advancement of knowledge, the higher education of students and service to the wider community. The fully-functioning university seeks complementarities between the three parts of the tripartite mission. It pursues the advancement of knowledge in ways that also serve the higher education of students and the society of which it is a part. It serves the advancement of students by providing a higher education that also contributes to the advancement of knowledge and those beyond the walls of the university. And it serves society in ways that contribute also to the advancement of knowledge and the higher education of students. The fully-functioning university places particular value on the areas of overlap between the three parts of the tripartite mission.

You can find the link to the publisher and free chapter here. 

Congratulations Asher, Tom and Linda.


Welfare and Trade Effects of International Environmental Agreements

Dr Avanti Pinto along with fellow authors Catia Montagna and Nikolaos have recently had a paper accepted and published with Environmental and Resource Economics.

Abstract 
We analyse the welfare effects of environmental policy arising from the formation of an international environmental agreement on the participating and non-participating countries and thus shed light on the potential incentives for a country to join such an agreement. Within a N-country Q-goods general equilibrium framework under free-trade conditions, we consider unilateral and cooperative policy settings and, within the latter, country-specific and fully harmonized policies within the agreement. A key result of the paper is the emergence of a negative relationship, arising from terms of trade effects, between the welfare changes of the participating and non-participating countries following the formation of the agreement. These however do not result in a zero sum welfare outcome for the world as a whole.

The full paper can be found below, congratulations Avanti.




Alumni stories


Dream big, dream far, and do the work that no one wants to do

[image: picture of Sahar Tobir]   
Sahar Tobir, Legal Counsel/Data Protection Officer at APSIS International AB, describes her journey from a Law LLB(Hons) student at Brighton Business School to law professional and gives advice to current students on how to move forward in a positive way, despite the uncertain times.

You can read the full story here.



Sahar Tobir






Brighton graduate appointed car giant’s vice president

[image: Roslan Abdullah ]      
The Malaysia car company Proton has appointed a University of Brighton graduate who is one the school’s alumni as its new Vice President of sales and marketing. 

Roslan Abdullah, who was awarded a BA(Hons) in Accounting and Finance in 1992, has also been named Chief Executive Officer of Proton Edar, Proton’s wholly owned subsidiary responsible for the distribution of Proton cars and aftersales service.




​ 
Proton said: “Roslan brings a wealth of experience and knowledge to Proton, having spent close to three decades in the automotive industry.”
Congratulations to Roslan on this successful appointment and achievement in his career.






The long walk to fight COVID-19

[image: The Argus: ]   [image: image of hospital] Hamish Patel, former Business School student, walking to raise money for citizens of Zambia affected by the Coronavirus pandemic




Hamish Patel a University of Brighton Business School graduate with cerebral palsy is helping COVID-19 victims by walking 270 miles – the equivalent of driving from Brighton to Liverpool – and he’s not finished yet. Hamish is raising money to help buy hospital equipment for a small town in Zambia which has scant resources to fight the pandemic. Hamish has relatives in the mining town of Kabwe where there are no intensive care beds. Severely ill patients have to travel three hours by car to a hospital in the capital Lusaka – if they can afford the trip.

Hamish is undertaking a sponsored walk in stages in the streets around his home in Seaford to raise funds to boost the local hospital’s target of £20,000 needed to buy ITU equipment so patients can be treated there.

You can read the full article here.  

Hamish’s challenge was also featured in the Argus newspaper and you can read the article here.



Cryptocurrency rating system
[image: andros gregoriou]  Professor Andros Gregoriou
A rating system to help investors find the most profitable cryptocurrency is about to be launched following breakthrough research by Professor Andros Gregoriou. 
​‘The Bridge’ was devised by Professor Andros Gregoriou, Professor of Finance can be applied to over 5,000 cryptocurrencies to identify the most profitable ones for investors to put their money behind.
Professor Gregoriou said: “The system we have developed is essential to the future of cryptocurrencies. We use a combination of AI and traditional financial models to credit rate all cryptocurrencies and exchanges. This will ultimately provide investors of all levels with the confidence to make smart decisions about their asset allocations in cryptocurrencies.”
You can read the full article here.

Online Widening Participation Summer School at BBS in July 2020
Last year was our inaugural summer school for local school kids who wouldn’t normally attend a Uni. We offered group activities, a week long business plan project, taster lectures, a Dragons’ Den pitch event and even a ‘graduation’ with friends and family! Feedback was very positive.

There were only ten students (as it recruited quite late, it coincided with an INSETT day and it was really hot last July – some students were on the beach..). 

This year, due to Covid 19, the summer school will be held online. Rachael Carden has set up an online role-play activity where students own a local company and have to come up with a social media artefact to explain how their business will adapt to a ‘pandemic’ that has just struck Brighton and Hove. It has been hard to organise due to lots of other things going on but this year we have over 100 (yes, ONE HUNDRED) students signed up. We are the top recruiting school at the University!!  Special thanks to colleagues such as Surbhi Sehgal, Stuart Francis, Dan Bennett, Nadia Lonsdale and Francisca Farache who have all stepped up and contributed materials that I could use. Joanna de Stefano has supported Rachael with the planning of this event, too! Fingers crossed that it goes well; we’ll let you know in July’s good news.

And to finish here are some good news stories and pictures from staff about life at home during lockdown

Home haircut heroes

 [image: ] 
I’ve been cutting my fringe during lockdown but haven’t dared to cut anymore!
· Jela Webb





[image: ]I dyed my hair pink ☺ it’s fading now though!
· Clare Prust






           [image: http://img.youtube.com/vi/22-vU2wvYMc/0.jpg]I don't have a garden but here is a short video of the view from my office window last week...
https://youtu.be/22-vU2wvYMc
· Peter Jenkins



[image: image1.jpeg]        [image: image1.png]  
My canna lily in full bloom and bees on my bottlebrush bush which they love.
· Lucy East




[image: cid:image001.jpg@01D65381.A5758F80]My good news is that my kitchen extension will soon be finished as we have located plaster, of which there is a national shortage, in the same way as toilet rolls were at the start of the pandamic.

· Angela Maguire

[image: cid:5d65cf6e-35bc-4fc0-b4d8-9aa63de33cb7] [image: cid:00900551-8a56-4163-ac07-0fb33631037e][image: cid:a04d05fe-2205-426c-aad9-4ad63dbbe241] [image: cid:90dc5e89-9caa-4985-9236-1cb1420345c3]
My ripened cherries, delicious strawberries, very fragrant roses and my most favourite lilies.
· Hasan Gilani
[image: ]    [image: ]
Flowers from my garden filling my kitchen with a heady fragrance and my new Mirabelle footstool. 
– Toni Hilton

[image: ]Taking a moment to breathe.
· Liz Marks



[image: ]Painting by numbers is my new relaxation – avoids me binging on boxsets.  
Wish I had the talent to do it myself but a lot easier filling in the numbers!
· Hazel Brown





World War 2 drama in Shoreham – Virginia Goodwill

On May 7th I was quietly sitting at my desk waiting for Teatime with Toni to start when my partner, Trevor, came running into the kitchen saying he thinks he’d found a grenade! I rushed out and all I saw was a rusty bit of metal that I would have thrown in the bin if I’d found it!  Good thing I didn’t. Leaving it where he found it (by the greenhouse).  He did his research and announced it looked like a Mills grenade. 

As it was a sunny day and our neighbours’ children were all playing in their gardens he made the sensible (not) decision to move it to the bottom of the garden (next to the river path) and covered it with 2 metal bins lids and a metal wheelbarrow.


[image: ] 

Only then he called the police on 101, was asked if the pin was still in it (obviously it was otherwise it would have exploded!) advised to take a photo and email it to them. The email barely hit their inbox and 2 police officers were despatched under blue lights. Upon arrival, they inspected it, took more photos and called the Bomb Squad, who rapidly confirmed it was a Mills.  All hell broke loose then, more police and PCSO’s arrived to close the river path to the general public and guard it, to guard the grenade (as if we were going to go near it). I was asked to inform our neighbours on our street’s WhatsApp group to remain inside as there was a bomb in our garden! It was the most excitement we’d had since lockdown began and definitely the most people I’d been in contact with, it was like a mini party in my garden but without the alcohol.  The bomb Squad were despatched from Southampton and arrived in an hour with an escort of Blue Lights. This provided great entertainment for the neighbour’s children as it gave them an excuse to get out of doing their school work.


[image: ]    Two burly guys in Royal Naval kit arrived, sauntered into the garden and confirmed it was a viable grenade and told Trevor that if he found another one, to call 999 immediately. Was there really a possibility that there could be more??? Apparently the Home Guard disposed of unused grenades by burying them in their gardens after the end of WW2. They then brought in a big metal box filled with sand and removed the grenade and with an escort of blue lights took it to Shoreham Beach for a controlled explosion.  You may think all was back to normal in our garden but oh no, Trevor decides to go back to his gardening and finds another strange metal object.






[image: ]      This time Trevor called 999. As the Bomb Squad were just leaving the beach they arrived in minutes, again under blue lights, this time rushing into the house with the large metal box again and a shovel.  Luckily it was only a WW1 cannon ball and we were allowed to keep it.

It was all very timely as the following day was VE Day and our street was having a front garden street party so we had lots of people coming to look at the cannon ball and hear about Virginia and Trevor’s adventure.





A passion for live music – Jela Webb


[image: ]Since 2007 Jela Webb has been writing live music reviews and her work has featured in both British and American music magazines. She has been attending live music - concerts, conferences and festivals since she was 14 years old. 

One of the publications that has featured her reviews is the American journal of Roots music titled ‘No Depression’. It is celebrating its 25th anniversary this year and a few months ago, put out a call for readers to share their memories of the publication. 



Jela submitted a photograph of her collection of the magazine and it was published in the Summer 2020 edition. 
[image: ]   
Jela’s photo as featured in the magazine.
The text alongside reads
“Print issues of No Depression from #7 to #75 with just a few copies missing. The first issue, purchased on a trip to the US, was from the wonderful bookshop The Tattered Cover in Denver, Colorado, and afterward we had a subscription through to issue #75. Great memories of waiting for it to drop through our letterbox each month. I subsequently went on to write for the online version, mostly live reviews. My husband, Richard, took photos for my reviews. Never did we think that we would be writing and photographing for such a prestigious magazine that featured so many great musicians.”


Arrival of new chickens during lockdown – Brontie Ansell
[image: ]    [image: ]
[image: ]      Here are our new chickens that arrived the week after lockdown started. They are now producing 4 organic eggs a day! which are delish. They are funny little things, a lot more intelligent than I thought. They know all the family members and they know who brings them treats. They especially love purple grapes oddly! They regularly escape their run and last week dug up the entire veg patch and ate all the broad bean and spinach plants!! We had fun trying to clip their wings on Saturday to stop them escaping! 
However they do often lay massive double yokers. Photo attached with a co-op egg next to it for comparison!


Pictures of my 4 new chickens, my daughter Lilly with one on the day they arrived.

#Don’t forget to read all the latest stories on the Business School blog -  http://blogs.brighton.ac.uk/bbsblog
Page | 1		June 2020
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How Green HRM and Technological Turbulence Predicts Green Product Innovation: A 


STARA Tale 


Abstract 


Challenged by constant technological advancements in smart technology, artificial intelligence, 


robotics, and algorithms (STARA) amid global warming concerns; several organisations in 


developed and emerging economies are probing into future oriented avenues for engendering green 


product innovations (GPI). With rising governmental demands for emerging economies like 


Malaysia to go green, and develop organisational human capital to drive GPI, organisations’ 


human resource management (HRM) programs are required to support the workforce in realising 


environmental objectives. Research therefore, suggests complementary Green HRM (GHRM) 


programs to constantly develop STARA related leader competencies. This research investigates 


how GHRM, technological turbulence and leader STARA competence (LSC) acts to predict GPI. 


Results indicate that technological turbulence negatively predicts GPI and reinforces the positive 


relationship between GHRM and GPI. While GHRM positively predict GPI, LSC’s prediction of 


GPI is insignificant. However, LSC amplifies the positive relationships between GHRM, 


technological turbulence and GPI. Policy implications are subsequently discussed. 
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Introduction 


The developments in technological advancements in smart technology, artificial intelligence, 


robotics, and algorithms (STARA) amid global warming concerns, have provoked global calls for 


manufacturing organisations to explore more cutting-edge avenues for producing environmentally 


friendly innovations (Ogbeibu et al., 2020; Oosthuizen, 2019). Recent research argues that today’s 


global warming is a consequence of technological turbulence (Chen et al., 2018; Ogbeibu et al., 


2020). Technological turbulence is the constant change in technology and consequent disruption 


that renders prevailing technologies outdated (Schumpeter, 1934). Technological turbulence is the 


result of intense efforts by manufacturing organisations to maintain competitive edge in the wake 


of a hypercompetitive business environment (Chavez et al., 2015). Similarly, whilst taking into 


consideration the need to maximise profits for shareholders, organisational leaders are also under 


pressure to address other stakeholder concerns linked to longer term sustainability, reduce 


reputational risk and meet changing market, regulatory and consumer expectations (Abdulaziz, et 


al., 2017). Organisational leaders across developed and emerging economies are beginning to 


initiate future oriented strategies for deploying radical technologies that fosters green product 


innovations (GPI) (Berrone, et al., 2013; Chan, et al., 2016). Chan et al. (2016) accentuate that 


GPI is the implementation and enhancement of innovative, refashioned or substantively advanced 


goods that are fundamental to environmental sustainability.  


 


Prior research indicates that due to  technological turbulence, organisations explore newer 


scientifically advanced methods by which GPI may be engendered (Cuerva, et al., 2014). Hall and 


Rosson (2006) posit that the drive to produce more environmentally sustainable goods is fuelled 


by the impact of technological turbulence in the business environment. Research indicates that 


technological turbulence does have a positive influence on GPI (Chen et al., 2018; Ogbeibu et al., 


2020).  Ogbeibu et al. (2020) stressed that technological turbulence has a positive association with 


GPI. Extant research also highlight the challenges associated with technological turbulence 


including high operational costs, operations process disruptions, and displacement of established 


organisational priorities (Chavez et al., 2015). Technological turbulence could also result in 


increased labour turnover and the loss of human capital to the organisation (Chen et al., 2018). 


Studies thus, indicate that technological turbulence also has potential negative effects on GPI 


(Chavez et al., 2015; Kaivo-oja and Lauraeus, 2018). Given the uncertainty regarding the 


relationship, this study examines the relationship between technological turbulence and GPI.  


 


Moreover, Ogbeibu et al. (2020) and Arulrajah et al. (2015) advocate that in the context of 


technological turbulence and pursuit of organisations’ GPI, it is important for organisations’ 


human resource management (HRM) to pay attention to their “green” human capital development. 


While the traditional HRM practices mirror functions that help organisations improve their overall 


performance, the focus however, does not allow for a broad accommodation of cleaner production 


or environmental sustainability tenets (Ahmad, 2015). Green values are of less or no importance 


as organisational expectations are usually established on profit maximization (Renwick et al., 


2013). Organisational members are mostly selected and recruited, trained and developed, 


compensated and evaluated with benchmarks that ground their attention to basic routines which 


have less or no association with cleaner production (Jabbour, 2013). Hence, team members’ 


respective work ethics under the traditional HRM, are aligned with objectives that impedes or 


accords less regard for environmental sustainability (Renwick et al., 2016). In an effort to help 


close this gap, Ogbeibu et al. (2020) advocates a need for organisations’ HRM to imbibe the tenets 
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of the stakeholders’ theory. The stakeholders’ theory (which underpins this current research), 


contends for organisations to go beyond just focus on profit maximization and towards an adoption 


of corporate social responsibilities that aligns organisations’ objectives with people and 


environmental sustainability (Clarkson, 1995). To help foster environmental sustainability, 


organisations’ HRM are consequently pressured to go green – thus, birthing the concept of green 


HRM (GHRM) (Renwick et al., 2013).  


 


According to Ogbeibu et al. (2020, p. 3), GHRM is a “set of guidelines and initiatives that inspire 


environmentally focused behaviours among employees so that they use their creativity to achieve 


green innovation outcomes, thus aiding the global cause to engender environmental sustainability”.  


Yong et al. (2019) argue that human capital development should be guided by green centred values, 


as this could aid to foster objectives that identify with GPI. Prior research suggests  that by going 


green and driving green values within the workforce, GHRM practices are more likely to positively 


influence GPI (Ahmad, 2015). Jackson et al. (2011) emphasise that GHRM is pertinent for 


fostering organisational objectives to become more closely aligned with the United Nations global 


compact (UNGC) environmental sustainability principles. However, by overlooking  GHRM 


practices, implementation of set objectives for achieving GPI could be impeded (Jabbour, 2013; 


Ogbeibu, et al., 2020). Studies consequently conjecture a negative or insignificant association 


between GHRM and GPI (Arulrajah et al., 2015; Yong, et al., 2019b). The existence of conflicting 


views of previous research indicates the need for GHRM to be given a closer attention, given 


recent global warming concerns and how the future of work may be impacted (Chams & García-


Bland, 2019). Similarly, our study contributes through assessing how GHRM predicts GPI.   


 


Research also suggests that the future of work is becoming more rooted in work practices driven 


by the STARA phenomenon (Brougham and Haar, 2018; Oosthuizen, 2019). To simultaneously 


engender environmental sustainability, meet organisational objectives, meet stakeholder 


expectations amid constant technological disruptions, studies advocate the need for development 


of leader competencies that closely capture skillsets associated with STARA (Chen, et al., 2018; 


Li, et al., 2019; Lu, 2019). While the debate rages on around whether STARA is a “portent” or a 


“silver spoon”, the discourse tends to overlook how it may be exploited as a tool by organisational 


leaders (Brougham and Haar, 2018; Parker and Grote, 2019). Tussyadiah and Miller (2018) 


suggest that equipping leaders with STARA competencies could prove promising for 


organisations. Parker and Grote (2019) and Li, et al. (2019) argue that leaders equipped with 


STARA competencies are more likely to be able to further catalyse momentum, meet deadlines, 


implement and achieve objectives fundamental to overall organisational success. Leader STARA 


competence (LSC) is described as the requisite knowledge and ability of a leader to adopt and 


demonstrate expertise fundamental to philosophies of smart technology, artificial intelligence, 


robotics, and algorithms in ways that are acceptable, and adequate for achieving organisational set 


objectives (Brougham and Haar, 2018; Oosthuizen, 2019). Though research suggests that LSC can 


positively influence job control as leaders become more equipped with precepts important for 


combatting and managing technical risks associated with executing green related initiatives 


(Tussyadiah and Miller, 2018). To date, it is not clear how LSC acts to predict GPI and how LSC 


influences technological turbulence, and GHRM on GPI respectively. Based on prior debate 


(Ivancic et al., 2019; Tussyadiah and Miller, 2018; Vishwanath et al., 2019), we thus, anticipate 


that LSC would aid to further engender green initiatives to support global sustainable development 
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goals (SDG), foster more effective compliance to the UNGC sustainability tenets and satisfy 


diverse stakeholders’ demands.  


 


This research therefore, seeks to contribute to prior literature, address the contextual issues 


identified and consequently provoke novel insights by examining how GHRM, LSC, technological 


turbulence really acts to predict GPI. This research further seeks to contribute by stretching prior 


contemporary and theoretical postulations to help offer meaningful and substantive insights into 


how technological turbulence and LSC moderates the relationship between GHRM and GPI and 


to determine the probable moderating influence of LSC on the association between technological 


turbulence and GPI. Considering the constant global warming, future of work, and technological 


turbulence concerns, findings of this study would be relevant for helping organisations reinforce 


their human capital with competencies that can foster continuous relevance in the long term, 


competitive advantage and catalyse achievement of the SDG related expectations.  


 


Literature Review and Hypothesis Development 


  


The influence of GHRM on GPI is likely to be unpredictable in a context of extensive technological 


advancements (Cuerva, et al., 2014). Extant research stress that technological turbulence can 


impact how GHRM practices and objectives are implemented to engender GPI (Ogbeibu, et al., 


2020). Technological turbulence tends to create a level of uncertainty that threatens and forces 


programs linked to realising GHRM objectives to face re-evaluation (Chen, et al., 2015). This 


generates a demand for developing competencies in organisational leaders who are tasked with the 


responsibilities of realising green initiatives. The works of Jabbour et al. (2013) and Chen et al. 


(2018) suggests that nurturing and equipping leaders with required competencies can help 


organisations’ workforce to mitigate and navigate the varying effects of technological turbulence. 


 


On the other hand, the work of Vishwanath et al. (2019) suggests that LSC could help to reduce 


job complexities endemic in green initiatives. With the help of smart technologies leaders could 


create algorithms pertinent for further simplifying complex processes embedded within defined 


green initiatives (Horton, 2017). LSC is also important as it allows for better deployment of 


technical knowledge needed to manage and control job-repetitions involving robotic process 


automation (Ivancic et al., 2019). These competencies are essential and are needed for further 


augmenting the engenderment of GPI (Yong, et al., 2019a). LSC could also help foster more active 


participation of employees who are given opportunities to adopt relative STARA skills from their 


leaders and from the organisation (Jabbour et al., 2013; Li, et al., 2019). Deploying LSC could 


also be useful for reducing pressures that might have increased stress and work-life balance conflict 


in leaders and employees who are not equipped with STARA competencies (Tussyadiah and 


Miller, 2018).  


 


Research suggests that due to constant struggle to bolster environmental sustainability, support 


organisational goals, build and maintain competitive edge, manufacturing organisations ought to 


adapt to advanced technologies needed to accommodate the future of work (Khallash and Kruse, 


2012). This mirrors a promising avenue for organisations that may be more likely to survive the 


growing technological turbulence and global warming challenges influencing the business 


environment (Frey and Osborne, 2017; Makridakis, 2017). This challenge applies across 


economies, regardless of their development status, as the issues are global and require support 
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from LSC and GHRM human capital development for GPI associated with the UNGC network 


and Kyoto Protocol (Chams and García-Bland, 2019; Shyu, 2014).  


 


The context for this research is Malaysia, where several manufacturing organisations are striving 


to improve their GHRM practices in ways that closely identifies with the assumptions of the 


stakeholder view of the firm (Donaldson, 1995; Yong, et al., 2019b). This mirrors a situation where 


the ethical, mutually supportive and normative interaction of organisations and stakeholders 


(governments, customers, suppliers, employees, communities, trade associations and political 


groups) coalesce towards the accomplishment of their collective needs and expectations 


(Donaldson, 1995; Kawai et al., 2018). However, to date there is an absence of evidence on the 


link between GHRM and GPI via the stakeholders’ theoretical lens (Ogbeibu et al., 2020). We 


contribute by investigating the predictive powers of LSC, GHRM and technological turbulence on 


GPI within the context of the Malaysian manufacturing sector. 


 


Extant research suggests that there are challenges concerning the driving of GHRM initiatives of 


manufacturing organisations in Malaysia towards the achievement of the SDG (Nejati et al., 2017; 


Yong et al., 2019a). While GHRM of manufacturing organisations in Malaysia have acknowledged 


human capital development as a relevant factor influencing GHRM initiatives and performance 


(Chen, et al., 2015), green principles are to date underdeveloped within GHRM programs (Ogbeibu 


et al., 2020). For example, Ogbeibu et al. (2020) found that entry-level employees’ job descriptions 


of several manufacturing organisations in Malaysia lacked green criteria. Developing and 


supporting green credentials for employees through recruitment and training programs remains a 


challenge (Yong, et al., 2019b; Yusliza, et al., 2017). Moreover, performance management systems 


were found to ignore green performance criteria as a part of key performance indicators, and 


consequently  pay and rewards systems are yet to be designed  to support  green initiatives (Yusliza, 


et al., 2017; Zailani, et al., 2015).  


 


Green human resource management (GHRM) and green product innovation (GPI) 


 


Extant research indicates that green values enshrined in the actions of recruiting and selecting 


potentially suitable green centred team members may be the key by which GHRM may satisfy 


stakeholders’ expectations for environmental friendly innovations (Ahmad, 2015). Studies 


espouse that GHRM is an effective means for ensuring that green centred job specifications are 


aligned with the right team members whose values support organisational green objectives 


(Roscoe et al., 2019; Yong et al., 2019b). Leal-Rodríguez et al. (2018) stress that this allows for 


increased awareness and more efficient delivery of green initiatives such as GPI. Equally, attempts 


to ensure standards for team members’ performance, compensation and pay schemes are integrated 


with green criteria, is noted as a viable indicator that GHRM could deploy to facilitate 


environmental sustainability (Renwick et al., 2016). Although such GHRM practices may act to 


positively provoke team members to be more willing to commit towards achievement of the SDG, 


empirical evidence of such influence is scarce (Ogbeibu et al., 2020). Adequate integration of 


environmental criteria into team members’ compensation and performance appraisals (auditing of 


green achievements or intrinsic/extrinsic rewards) could motivate them to address relative green 


issues that may foster environmental performance (Renwick et al., 2013).  
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Congruently, Teixeira et al. (2012) suggest that the giving of constructive feedback to employees 


should not be overlooked, as it is a way of aligning green initiatives to GPI objectives. 


Additionally, Jabbour et al. (2013) advocated that GHRM’s efforts deployed via training and 


development of team members is positively associated with environmental sustainability. Yusliza 


et al. (2017) argue that GHRM training and development can help engage and educate team 


members on the importance of cleaner production of goods, waste reduction, stifling 


environmental pollution diffusion and energy conservation. This is supported by Ogbeibu et al. 


(2020) who emphasised on the need for team members to undergo green education and training in 


order to be equipped and to demonstrate capabilities fundamental to GPI. Moreover, GHRM has 


been argued to positively and negatively influence GPI (Ogbeibu et al., 2020; Renwick et al., 


2016), and has also been found to have no significant association with environmental sustainability 


(Yong et al., 2019b). Congruent with the conflicting findings of extant research, it is unclear how 


GHRM predicts GPI. 


 


H1. GHRM positively predicts GPI. 


 


Technological Turbulence and green product innovation (GPI) 


 


In line with constant disruptions provoked by rising technological advancements, team members 


in organisations are being pushed to engage in green initiatives that foster the implementations of 


GPI (Chen et al., 2018). Studies contend that though the impacts of technological turbulence 


continue to render existing innovations out-dated, it conversely creates new avenues for alternative 


or divergent choices (Berrone et al., 2013; Wu et al., 2017). This gives team members, reason to 


further explore diverse ways by which environmentally friendly and cutting-edge innovations may 


be produced (Hall and Rosson, 2006). Likewise, Ogbeibu et al. (2020) argue that technological 


turbulence exacts a positive association with GPI. Despite the debate suggesting negative influence 


of technological turbulence, Berrone et al. (2013) and Chen et al. (2015) suggest that 


environmental programs provokes team members to challenge current status quo of prevalent 


technological frontiers. Technological turbulence has also been associated with improved  inter-


organisational competition, particularly in light of boosting brand image of organisations grounded 


in green philosophies (Cuerva, et al., 2014). Under the condition of increased technological 


turbulence, objectives that are fundamental to GPI becomes of high importance to green oriented 


organisations as they strive to facilitate the SDG achievement (Roper and Tapinos, 2016). We thus, 


theorise that technological turbulence would positively predict GPI. 


 


H2. Technological turbulence positively predicts GPI. 


 


Leader STARA competence (LSC) and green product innovation (GPI)  


 


In light of recent contentions sounding the STARA underpinning, several works argue that its rise 


could transform the future of work, improve operations, and make for less complexity of 


cumbersome projects (Brougham and Haar, 2018; Khallash and Kruse, 2012). With much 


emphasis on a largely narrow path of tentative future outcomes, little or no focus is accorded to 


the possibility of empirically investigating and exploiting LSC as an efficient tool that could 


further drive green related initiatives towards increased GPI (Makridakis, 2017). Although, prior 


debate suggested that the LSC phenomenon is positively associated with GPI (Cuerva et al., 2014; 
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Vishwanath et al., 2019), extant research suggests that the STARA concept would otherwise lead 


to job losses (Brougham and Haar, 2018). Oosthuizen (2019) and Parker and Grote (2019) argue 


that it could also lead to increased job strain, health issues and work-life balance conflicts, as 


leaders are obliged to adopt, adapt and demonstrate expertise associated with newer technological 


advancements. Studies argue that leaders’ efforts to foster green initiatives that could engender 


GPI are usually impeded when faced with such related concerns (Berrone et al., 2013; Ogbeibu et 


al., 2020). Moreover, the works of Parker and Grote (2019) and Vishwanath et al. (2019) suggest 


that the development of STARA related competencies could offset its probable negative 


influences. However, what the literature has not established is how LSC predicts GPI. We 


therefore, theorise that LSC would positively predict GPI.   


 


H3. LSC positively predicts GPI. 


 


The moderating effect of technological turbulence  


 


The impacts of technological turbulence are constantly driving a growing wave of change in the 


way organisations’ GHRM strategizes around the implementation of green related initiatives such 


as GPIs (Chen et al., 2018). Whilst technological turbulence might have provoked a positive push 


for some organisations, Ogbeibu et al. (2020) suggest that it has caused GPIs of several other 


organisations to become obsolete. Prior research contends that though GHRM may play a positive 


role to engender GPI, the unpredictable impacts of technological turbulence can create high levels 


of uncertainties capable of threatening overall intended GPI effects (Wu et al., 2017; Yong et al., 


2019). Ogbeibu et al. (2020) and Wu et al. (2017) consequently, identify the potentially negative 


role of technological turbulence on GPI. Congruent with constant technological advancements, 


extant research accentuate that GHRM would become more pressured to also regularly re-evaluate 


current best practices employed to foster training and development initiatives required to engender 


environmental sustainability (Jabbour, 2013; Jackson, et al., 2011). Moreover, this could lead to 


increase in operations cost incurred by the organisation due to technological demand to constantly 


develop human capital that adapts or adopts cutting-edge innovations which acts to better bolster 


GPI (Abdulaziz et al., 2017). 


 


H4. Technological turbulence dampens the positive relationship between GHRM and GPI. 


 


The moderating effects of Leader STARA competence (LSC) 


 


Research  indicates that the phenomenon of LSC does mirror a positive influence on organisations’ 


efforts to further bolster the achievement of the SDG (Parker & Grote, 2019). Moreover, under 


periods of varying technological advancements and consequent disruptions, the constant adoption 


and development of LSC precepts could aid leaders to more easily adapt and compartmentalise 


operations associated with green initiatives (Vishwanath, et al., 2019). Leaders equipped with 


STARA competencies are thus, in better prepared positions to combat or mitigate the plausible 


negative influences that technological turbulence might have on green initiatives (Wu, et al., 2017). 


Likewise, by adopting and been able to deploy STARA associated competencies, leaders may be 


able to further catalyse GHRM practices and consequently drive defined tasks to more closely 


identify with GPI objectives (Berrone, et al., 2013; Oosthuizen, 2019). Consequently, the 


subsequent hypotheses are suggested: 
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H5a. LSC reinforces the positive association between technological turbulence and GPI. 


H5b. LSC strengthens the positive association between GHRM and GPI. 


 


The model underpinning, this study and the outlined hypotheses are presented in figure 1. 


 


 
 


Figure 1. Conceptual Framework 


 


Research methods 


 


Consistent with prior research (Ogbeibu et al., 2020), leaders and their team members from R&D, 


HRM and Information Technology (I&T) departments of 33 manufacturing organisations in 


Malaysia formed the study’s target population. To identify the organisations, we examined the 


listed companies on the Malaysian Stock Exchange, (Goh, et al., 2014). The identified target 


organisations are located in Penang and Klang Valley, which are major manufacturing hubs in 


Malaysia (Ogbeibu, et al., 2020). The Krejcie and Morgan (1970) determinant of sample size 


process was applied to obtain a stratified proportionate sampling of participants in our study.  


Overall, 644 copies of questionnaires were distributed and 222 completed questionnaires were 


returned and found useful for further analysis. This accounts for 34.5% response rate and exceeds 


that of relative extant literature (Yong et al., 2019). Participants’ ages ranged from 23 to 56 years 


and no gender has been overrepresented given the score of 46% of male respondents. Similarly, 


7.7% of participants had a PhD, 32% had masters’ degrees, 37.8% had undergraduate degrees, and 


22.5% had a diploma or equivalent. Five experts evaluated the questionnaire items prior to 


distribution. Eight research assistants (RAs) were recruited for data collection purposes. Similar 


to prior research, a pilot study with fifty participants was initiated (Ogbeibu et al., 2020). Using 


the SPSS statistical tool, initial data analysis was done to eliminate poorly loaded items, leaving a 


minimum of three indicators for all constructs to foster reliability (Hair et al., 2010). HR managers 


were contacted by RAs for actual data collection and participants were informed to seal and return 
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completed questionnaires to their respective HR managers to facilitate further collation by the 


RAs.  


 


Moreover, as recommended by Ogbeibu et al. (2020) and Podsakoff et al. (2012), we applied a 


temporal separation between the predictors and target construct during the period of data collection 


for our study. This has aid to dampen the plausible effects of common method bias (CMB). Hence, 


questionnaires for GPI were distributed nine weeks after the distribution of technological 


turbulence, LSC and GHRM. Additionally, anonymity of participants was guaranteed and an item 


in the LSC construct was reverse coded to help control for CMB (Podsakoff et al., 2012). 


Furthermore, congruent with the collinearity evaluation recommendation by Kock (2015), the 


variance inflation factor (VIF) results which ranges from 1.045 to 1.758 confirms that CMB has 


no major influence in our study. 


 


Measures  


Questionnaire used in this study ranged from strongly disagree and strongly agree and comprised 


of 7-point Likert scales. Consistent with studies that have investigated GHRM as a one-


dimensional predictor construct (Kim et al., 2019; Longoni et al., 2016), eight items were adapted 


from the work of Longoni et al. (2016) to measure GHRM. An example is “Team member selection 


is based on environmental standards” and Cronbach Alpha (CA) is 0.89 (Longoni et al., 2016). 


Four items were adapted from Ogbeibu et al. (2020) to measure technological turbulence. An 


example is “This industry has rapidly changing technologies” and CA is 0.95. Four items have 


been developed based on the works of Brougham and Haar (2018) and Oosthuizen (2019) to 


measure LSC. These items are “My leader has the knowledge and ability to apply smart (self-


monitoring, analysing, and reporting systems) technology during operations”, “Matters related to 


machines that share similar qualities (reason, calculate, learn, discover) with the human mind are 


adequately addressed by my leader’, “My leader knows how to design and apply robots or 


mechanical devices during operations”, “My leader is not good at designing or applying algorithms 


to complete defined tasks” (Reverse coded). Four items were adopted from Ogbeibu et al. (2020) 


to measure GPI. An example is “When conducting product design or development, materials of 


product that produce the least amount of pollution is chosen by this organisation” and the CA is 


0.88. Congruent with Zailani, et al. (2015), firm size, ISO certification status and firm ownership 


were controlled for due to their probable impacts on innovation. 


 


Analysis 


Due to the causal-predictive nature of this study, the variant based structural equation modelling 


(VB-SEM) technique has been employed and SmartPLS3 software used for subsequent analysis. 


This is also in light of VB-SEM’s soft distributional assumptions, model specification, complexity 


and interpretation ease, and as a recommended path for prediction-oriented studies (Ogbeibu et al., 


2020).  


 


Results 


Results from descriptive statistics shows that values of standard deviation (SD) (1.1-1.6), mean 


(5.1-6.0), Kurtosis (-1.2 to 1.728), skewness (-1.812 to 1.004) suggests no major difference among 


examined constructs and a normal distribution of data (Hair et al., 2010). Figure 2 suggests that all 


measurement items contribute substantially to their individual constructs (Hair et al., 2010; 


Ogbeibu et al., 2020). In Table 1, rhoA and composite reliability values confirms internal 
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reliability and validity for all constructs, and AVE values indicate sufficient convergent validity 


(Ringle et al., 2018). Likewise, values of Heterotrait-Monotrait Ratio (HTMT) in Table 2 confirms 


the discriminant validity of all constructs (Ringle et al., 2018). For model fit considerations, Hair 


et al. (2019), Ringle et al. (2018) and Ogbeibu et al. (2020) strongly emphasise against the use of 


model fit indices especially for prediction oriented studies. The authors advocate that assessments’ 


measures are yet inconclusive, tentative and of questionable value to VB-SEM. Congruently, 


researchers should rely on model’s predictive accuracy, relevance and power (Ogbeibu et al., 2020; 


Ringle et al., 2018).  


 


 
 


Figure 2: Measurement of outer model 
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Table 1: SmartPLS3 Measurement Model Analysis, Reliability, Validity and Prediction Oriented 


Assessments  


Construct Composite 


reliability 


(CR) 


VIF 


Values 


rho_A AVE PLS 


PREDICT 


RMSE 


LM 


RMSE 


FIRM OWNERSHIP 1.000 1.749 1.000 1.000   


FIRM SIZE 1.000 1.156 1.000 1.000   


GREEN HUMAN 


RESOURCE 


MANAGEMENT 


0.898 1.045 0.899 0.641   


GREEN PRODUCT 


INNOVATION 


0.896  0.917 0.741   


 GPI1     0.613 0.629 


 GPI2     0.631 0.649 


 GPI3     0.632 0.666 


ISO 


CERTIFICATION 


1.000 1.758 1.000 1.000   


LEADER STARA 


COMPETENCE 


0.908 1.111 0.877 0.712   


TECHNOLOGICAL 


TURBULENCE 


0.934 1.066 0.909 0.780   


Note: AVE (Average variance Extracted); VIF (Variance Inflation Factor) 


Table 2: Heterotrait-Monotrait Ratio (HTMT) – Discriminant Validity Check 


 


  FO FS GHRM GPI IC LSC TT 


FIRM OWNERSHIP (FO)             


FIRM SIZE (FS) 0.193           


GREEN HUMAN RESOURCE 


MANAGEMENT (GHRM) 
0.075 0.205         


GREEN PRODUCT 


INNOVATION (GPI) 
0.230 0.187 0.151       


ISO CERTIFICATION (IC) 0.637 0.260 0.114 0.021     


LEADER STARA COMPETENCE 


(LSC) 
0.137 0.175 0.098 0.101 0.106   


TECHNOLOGICAL 


TURBULENCE (TT) 
0.052 0.146 0.122 0.199 0.125 0.210  
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As a point of departure, the structural model has been estimated using the basic PLS bootstrapping 


preference, and statistical test of 5000 subsamples. R2 value of 0.210 in Figure 2 suggests a 


relatively weak degree of variance explained in GPI by other predictors and this is similar to extant 


research (Ogbeibu et al., 2018). Hair et al. (2013) accentuate that acceptable R2 is often contingent 


on the type of investigation and in comparism with similar extant research. Therefore, given the 


statistically significant R2 result (t = 4.848, p ≤ .000) of our study, it can be concluded that all the 


predictors relay significant explanations in the variance explained in GPI.  


 


Results from Figure 3 indicate that GHRM positively predict (𝛽 = 0.159, p ≤ 0.01) GPI and 


technological turbulence negatively predicts (𝛽 = 0. -0.212, p ≤ 0.01) GPI. LSC is however, 


statistically non-significant (𝛽 = 0.055, p ≤ 0.543). While H1 is consequently supported, H2 is 


significant, but contradicts the initial postulation evidenced in H2, and is therefore unsupported. 


However, H3 is unsupported as it is statistically insignificant (𝛽 = 0.055, p ≤ 0.543). Effect sizes 


(f2) for GHRM (0.031), technological turbulence (0.054), firm ownership (0.130), firm size 


(0.060), ISO certification (0.052), and LSC (0.003) suggests small, small, relatively medium, 


small, small effects and no meaningful effect respectively (Ringle et al., 2018). While firm 


ownership exhibits a positive influence on GPI, firm size and ISO certification is shown to have 


negative influences respectively. 


 


 
 


Figure 3: Measurement of inner model 
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Moderation results indicate that technological turbulence reinforces (𝛽 = 0.104, t = 1.760, p ≤ 0.1, 


f2 = 0.013) the positive relationship between GHRM and GPI with a relatively small effect size. 


Equally, LSC amplifies the positive impacts of GHRM (𝛽 = 0.246, t = 3.960, p ≤ 0.01, f2 = 0.042) 


and technological turbulence (𝛽 = 0.195, t = 2.162, p ≤ 0.05, f2 = 0.040) on GPI with small effect 


sizes respectively. Thus, H4 is significant but also not supported as the finding contradicts the prior 


highlighted postulation. Nevertheless, H5a and H5b are supported. Consistent with prior research 


(Ogbeibu et al., 2020), the Q2 result (0.125) provides support for our model’s predictive accuracy 


and suggest an acceptable level of predictive relevance. Similarly, results of PLS PREDICT 


RMSE and LM RMSE in Table 1, indicates a high predictive power of our model (See Shmueli, 


et al., 2019). 


 


Discussion and Conclusion  


Consistent with prior debates, our study demonstrates that GHRM is a positive predictor of GPI 


(Ogbeibu et al., 2020; Yusliza et al., 2017). This finding is supported by the debate of prior research 


which espouse that HRM initiatives such as training and development, compensation and 


performance or recruitment and selection that are grounded in green centred values can positively 


foster GPI (Roscoe et al., 2019; Yong et al., 2019b). Nevertheless, our study stands in dissonance 


to prior debate that emphasise that GHRM has no significant impact on environmental 


sustainability tenets (Yong et al., 2019b; Yusliza et al., 2017). Likewise, our study is consistent 


with the contentions of prior research that suggests that technological turbulence is a negative 


predictor of GPI (Berrone et al., 2013; Chen et al., 2015). These findings are nevertheless contrary 


to our initial postulations. It makes sense that technological turbulence would negatively predict 


GPI especially in small or medium sized organisations (SMSOs) where required human capital 


needed to combat and help mitigate the plausible impacts of technological turbulence are scarce 


or insufficient (Chavez et al., 2015). SMSOs may not have sufficient resources to combat or 


mitigate constantly unpredictable threats that might arise from radical changes in technology 


(Chen et al., 2015). Consequently, initiatives associated with GPI could be hampered as team 


members are compelled to constantly re-evaluate GPI objectives and milestones to better align 


with the changes evoked by technological turbulence (Chen et al., 2018). This process might cause 


an upsurge in cost for SMSOs that are in need of procuring required resources to engender GPI 


(Cuerva et al., 2014). Cuerva et al. (2014) and Goh et al. (2014) argue that team members often 


struggle to drive or achieve sustainable business growth, especially team members in 


manufacturing organisations. This is further supported by the negative influence of firm size on 


GPI evidenced in our study.  


 


Conversely, our study shows that technological turbulence is not totally detrimental. We provide 


evidence that shows that technological turbulence can be a catalyst for good in manufacturing 


organisations. Our findings thus, show that technological turbulence strengthens the positive 


relationship between GHRM and GPI. This finding has also been unexpected as it contradicts prior 


expectations. As an emerging economy, manufacturing organisations in Malaysia are subject to 


intense competition within the local and international business environment (Zailani et al., 2015). 


Due to the challenging business environment, green centred organisational team members are 


constantly expected and pressured to implement green initiatives that can aid organisations to 


combat technological changes and to engender GPI (Ogbeibu et al., 2020). Congruently, the 


volatility of technological turbulence becomes the push GHRM needs to drive initiatives that 
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engenders GPI, and this is in turn a pull that organisations could exploit to foster environmental 


sustainability (Abdulaziz et al., 2017; Chen et al., 2018). With adequate organisational support via 


GHRM tailored practices, team members can explore radical technological changes that may have 


emerged as plausible threats, investigate and proffer solutions that can further provoke new 


opportunities for cleaner production.  


 


Congruent with our prior postulations, our study shows that LSC amplifies the varying positive 


influences that technological turbulence and GHRM has on GPI. This finding is congruent to the 


debate of extant research that has stressed on the positive effects of LSC and the need for leader 


to be able to demonstrate expertise that is fundamental to STARA (Berrone et al., 2013; 


Oosthuizen, 2019). By cultivating the need for leaders to inculcate and adopt STARA competence, 


organisations may thus, be in better positions to combat probable impacts of technological 


turbulence and thus, easily drive GHRM initiatives that would have otherwise been cumbersome 


if related objectives completely depended on leaders with less or no STARA competence 


(Makridakis, 2017). This notion is also supported by the debate of studies which emphasise on the 


capabilities of STARA and how it could transform the future of work, and also how it can aid to 


reduce rigorous demands of complex green related initiatives (Parker & Grote, 2019; Vishwanath, 


et al., 2019).  


 


Implications for theory and practice on sustainability 


 


The study investigated emerging environmental sustainability conceptualisations that capture a 


novel interdisciplinary framework for advancing the tenets of cleaner production in manufacturing 


organisations. Although the literature has investigated the nexus between HRM and innovation, 


there is limited research into the association between GHRM and GPI. Equally, while recent results 


remain inconclusive, our study contributes by developing insights into how GHRM actually 


predicts GPI. We thus, contribute to the literature by complimenting prior conceptualisations that 


have advocated a positive relationship between GHRM and GPI. Policymakers and organisational 


leaders can thus, endeavour to intensify and strengthen their GHRM strategies to better support 


initiatives fundamental to GPI.  


 


Contrary to prior expectations, we provide evidence that suggests that technological turbulence 


does positively predict GPI. We also indicate that technological turbulence can pull organisations 


closer towards engendering cleaner productions that identifies with the UNGC call for 


environmental sustainability. This is evidenced in our study by the finding that technological 


turbulence reinforces the relationships between GHRM and GPI. Consequently, policymakers and 


practitioners ought to consider instituting GHRM practices such as training, development, 


compensations, performance, recruitment and selection that identify with green centred values. 


Equally, policymakers should consider strengthening the demands for organisations to set up 


initiatives that can more closely monitor the green practices and ensure green values are not 


undermined but consistently instilled. By investigating a timely and novel concept such as LSC, 


our findings consequently do not only challenge, but extends prior stakeholder theoretical 


conventions for cleaner production. We advance prior insights by demonstrating that although 


LSC does not have a direct significant association with GPI in our study, it does however, 


significantly amplify the positive impacts technological turbulence and GHRM has on GPI. 


Therefore, policymakers and practitioners may take comfort in the knowledge that the plausibly 
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overwhelming threats advocated by the STARA age doesn’t mainly infer disaster for team 


members and organisations but is actually another avenue that can be exploited to foster 


environmental sustainability. Policymakers may thus, want to consider allocating adequate 


resources to ensure leaders are trained to adopt and share STARA knowledge and continuously 


develop their STARA competencies. Our study shows that this is a relevant and timely strategy 


that organisations may deploy to aid their efforts in achieving the expectations of the SDG. 


Furthermore, policymakers should develop strategies which would help ensure that organisations 


driven by green centred values are constantly concerned with engendering their GPI not just for 


profiteering and boosting competitiveness, but for fostering cleaner production tenets and 


environmental sustainability.  


 


Limitations and future research directions 


We have attempted to offer team based evidence in this study, thus, organisational-level 


implications should not to be concluded. Though, this does provide room for future research to 


replicate our study from an organisational point of analysis. Equally, we have not investigated 


GHRM from a multidimensional perspective in our study. This may have prevented deeper 


insights into how each GHRM practices act to directly predict GPI. Although, our 


conceptualisation of the GHRM undergirding resonates with the practice of similar extant research 


and also compliments several literatures that have investigated GHRM from a multidimensional 


viewpoint. We therefore, call on future research to examine the multidimensional nature of GHRM 


and how they act as predictors of GPI. Equally, our study though implicitly enshrined in the 


stakeholders’ theory, have not investigated the role of other stakeholders like customers, suppliers 


and others. Moreover, doing this would have thrown us off course from the prime aims of our 


study. We also call on future researchers to include concepts that captures other stakeholders in 


their relative investigations. While our research may have produced significant findings, it may be 


limited as its insights is grounded in a time-gap cross-sectional data that has exemplified the 


Malaysian experience. However, our findings are substantive, timely and relevant to other 


emerging economies that share similar issues and have relative contexts. Therefore, in the future, 


it is important for a cross-national and or a longitudinal investigation to be carried out to further 


strengthen the generalisability of our research findings. 
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Abstract
We analyse the welfare effects of environmental policy arising from the formation of an 
international environmental agreement on the participating and non-participating countries 
and thus shed light on the potential incentives for a country to join such an agreement. 
Within a N-country Q-goods general equilibrium framework under free-trade conditions, 
we consider unilateral and cooperative policy settings and, within the latter, country-spe-
cific and fully harmonized policies within the agreement. A key result of the paper is the 
emergence of a negative relationship, arising from terms of trade effects, between the wel-
fare changes of the participating and non-participating countries following the formation of 
the agreement. These however do not result in a zero sum welfare outcome for the world as 
a whole.


Keywords  International environmental agreements · Environmental taxation · International 
trade · Pareto efficiency · Pareto improving reforms · Climate change


JEL Classification  Q56 · H23 · F18


1  Introduction


Climate change and the trans-boundary nature of environmental pollutants have drawn the 
attention of academics and policymakers to the interaction between international trade and 
the environment and to the importance of internationally coordinated actions in addressing 
environmental concerns. Since the United Nations Conference on the Human Environment 
in 1972, environmental policy efforts globally have been geared towards finding potential 
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solutions in a multilateral context—through international (IEA) or regional environmental 
agreements (REA).1


The extant theoretical literature suggests that countries may not be willing to adopt 
stricter environmental policy fearing other countries’ free-riding behaviour and/or loss of 
competitiveness – as reflected by the pollution haven hypothesis. One strand of the envi-
ronmental literature suggests that coordinated actions between governments, such as those 
resulting from the formation of environmental agreements, can address these incentive 
issues (see among others Baylis et  al. 2014; Chua 2003). Against this background, it is 
important to shed light on the potential channels that may incentivise countries to join an 
environmental agreement.


In this paper, we conjecture that, by affecting the terms of trade, environmental policy can 
give rise to trade creation and diversion effects that will shape the welfare implications of, 
and the incentives to join, international environmental agreements for the participating and 
non-participating countries. To explore this conjecture, we develop a N-country Q-goods per-
fectly competitive general equilibrium international trade model in which a subset of countries 
form an environmental agreement.2 We assume pollution to be trans-boundary and arising 
from production activities and that governments can affect environmental quality by means of 
an emissions tax. The assumption of free-trade, consistent with WTO objectives, facilitates a 
clearer identification of the various welfare effects emerging solely from environmental policy.


Our results confirm that an important channel for the welfare impact of environmental 
agreements are terms-of-trade induced trade creation and diversion effects. A major con-
tribution of the paper is to show that terms of trade effects are crucial to the emergence of 
a negative relationship between the changes in welfare of signatories and non-signatories 
countries – whereby a Pareto improving environmental policy reform for the former may 
be welfare reducing for the latter. We find however that the overall effects of a change in 
policy within the IEA do not result in a zero sum welfare outcome. Thus, our results sug-
gest that countries participating in an IEA may be able to use their environmental policies 
to manipulate the terms of trade so as to mitigate the negative impact of stricter emission 
control on competitiveness that underpins the pollution haven effects of environmental pol-
icy commonly highlighted by the literature.


The literature addressing environmental policy coordination mainly deals with the char-
acterisation of optimal (first and second best) environmental and/or trade policy (see, e.g., 
Copeland 1994; Neary 2006; Keen and Kotsogiannis 2014; Tsakiris et al. 2014) and policy 
reforms (Turunen-Red and Woodland 2004; Copeland 1994). The welfare consequences of 
policy reforms have mainly been analysed within a purely unilateral (e.g. Markusen 1975; 
Krutilla 1991; Copeland 1994; Hatzipanayotou et  al. 2008; Michael and Hatzipanayotou 
2013; Tsakiris et al. 2014, 2017) or a fully-cooperative (e.g. Keen and Kotsogiannis 2014; 
Kotsogiannis and Woodland 2013; Vlassis 2013) context. To the best of our knowledge, 
the case of partial cooperation among a subset of countries has not been studied within this 
framework.


2  Here we are not concerned with the issue of coalition formation and stability (Finus 2003).


1  The United Nations Environmental Programme (UNEP) (www.unep.org) defines Multilateral Environ-
mental Agreements (MEAs) as international agreements between three or more countries (agreements 
between two countries are referred to as “bilateral agreements”) on how to jointly address environmental 
problems of a cross-border nature. Mitchell (2003) surveys multilateral and bilateral environmental agree-
ments to number approximately 700 and over 1000, respectively. Similarly, according to the IEA database 
(http://iea.uoreg​on.edu/) there are 1300 MEAs and over 2200 bilateral agreements. The likely relatively 
higher homogeneity and the lower enforcement and coordination costs characterising smaller regions may 
explain the greater ease in forming smaller regional as opposed to larger environmental agreements.



http://www.unep.org

http://iea.uoregon.edu/
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Alongside the trade theoretic approach within which this paper is developed, a game 
theoretic approach has primarily focused on environmental agreements’ behaviour—from 
their formation, to participation incentives, and to factors contributing to their effective-
ness (for recent reviews of this literature see, among others, Finus and Caparros (2015) and 
Marrouch and Chaudhuri (2016)).3 More recently, Al Khourdajie and Finus (2020) focus 
on the role of trade instruments, in the form of Border Tax Adjustment (BCA), in offset-
ting countries’ incentives to free ride in an IEA. In line with our results, this strand of the 
literature implies that terms of trade effects can potentially incentivise countries to join an 
IEA. While the game theoretic approach can study IEA behavioural aspects in a partially 
cooperative framework, it does not capture general equilibrium effects and is limited in its 
ability to characterise optimal policies and reforms.


The rest of the paper is organised as follows. Section 2 sets out the model. Section 3 
derives and discusses the optimal unilateral and cooperative environmental policy in the 
absence and presence of an International Environmental Agreement. Section 4 determines 
the relationship between the welfare changes of the participating and non-participating 
countries. Section 5 concludes the paper.


2 � The Model


We adopt a standard perfectly competitive general equilibrium international trade model 
characterised by N large open economies each producing and trading Q goods under condi-
tions of free-trade.4 Pollution emissions are a by-product of production and are assumed 
to affect the representative consumer’s welfare directly, whilst having no effect on the 
production capabilities of firms.5 Factors of production are assumed to be internationally 
immobile and inelastically supplied. In what follows, superscripts and subscripts refer to 
the country and partial derivatives, respectively.


The vector of world prices is denoted by p and country j’s Q-dimensional vector of 
emissions is denoted by zj . Pollution is assumed to be trans-boundary; thus, global pollu-
tion is the sum of all countries’ emissions:


(1)k =


N
∑


j=1


�j�zj,


3  Papers focusing on issues of enforcement and on the size of IEAs (Hoel 1992; Barrett 1994; Eichner 
and Pethig 2013) tend towards a pessimistic outlook about the stability of large IEAs. When IEA games 
include environmental or trade policy options (e.g., Eichner and Pethig 2015; Dong and Zhao 2009; Finus 
and Rundshagen 2000), the results regarding participation and cooperation are mixed. In addition, there is a 
significant portion of the game theory literature that highlights the role of trade sanctions in increasing the 
stability of cooperation among countries (e.g., Hoel and Schneider 1997; Carraro et al. 2006; Barrett 1995, 
1997).
4  The basic framework of analysis relies on that developed by  Turunen-Red and Woodland (2004) 
and Keen and Kotsogiannis (2014). Our focus differs in that we consider partial cooperation, among a sub-
set of countries, instead of full cooperation and we do not impose any restriction on trade – in line with 
WTO objectives (GATT article I and II). This allows us to analyse and isolate the effects of international 
environmental agreements on the welfare of both participating and non-participating countries.
5  See Copeland (1994) and Keen and Kotsogiannis (2014).
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where the parameters in vector �j denote the perfect or partial trans-boundary nature of 
pollution. In general �jq ≤ 1 ; for simplicity, and without loss of generality, we shall assume 
that �jq = 1 for all qs and let �j = i , where i represents the N-vector of 1s. Prime indicates 
transposition.


Country j’s consumer preferences are described by the expenditure function:


which represents the minimum cost of achieving the utility level ũj given international 
prices p and aggregate pollution level k. Utility depends positively on consumption x and 
negatively on emissions k. The expenditure function is concave and linear homogeneous in 
prices and is assumed to be twice continuously differentiable. By Shephard’s Lemma, the 
Hicksian compensated demand vector is represented by ejp and the consumer’s marginal 
willingness to pay for pollution abatement is given by ej


k
 , while eju > 0 denotes the inverse 


of the marginal utility of income. An increase in the level of any pollutant would require 
an increase in consumption to compensate the consumer for the disutility from pollution; 
thus, expenditure is increasing in k, implying ej


k
> 0 . The matrix ejpp gives the consump-


tion substitution effects and is negative semidefinite. The sensitivity of (compensated) con-
sumption demand to pollution emissions is given by ej


pk
.6 Additionally, we follow most of 


the literature (e.g., Keen and Kotsogiannis 2014; Antoniou et al. 2019) in assuming that the 
marginal utility of income is independent of prices, i.e., ejpu = 0.7,8


Each country imposes sector specific emission taxes, denoted by the vector sj.9 In each 
sector, firms maximise revenue by choosing a feasible combination of emission ( zj ) and 
output ( yj ) for a given technology tj and vector of endowments (vj) , resulting in the revenue 
function:


The revenue function is convex, homogeneous of degree one in prices and emission taxes 
and is assumed to be twice continuously differentiable.10 Hotelling’s Lemma implies that 
the price derivatives of the revenue function give the vector of the net supplies of tradable 
goods yj = g


j
p . By the envelope property zj = −g


j
s , i.e. the vector of emissions equals the 


marginal abatement costs.11 Thus, totally differentiating zj , we obtain the effect of the envi-
ronmental policy on emission:


(2)ej(uj, p, k) = minxj{p
�xj ∶ uj(xj, k) ≥ ũj},


(3)gj(p, sj, vj) = Maxy,z{p
�yj − sj�zj ∶ yj, zj� tj(vj)}.


(4)dzj = −(gj
ss
dsj + gj


sp
dpj),


10  For the properties of the revenue function see Dixit and Norman (1980), Woodland (1982) and Copeland 
(1994).
11  This, in turn, implies that global pollution can be rewritten as k = −


∑N


j=1
i�g


j
s.


6  The elements of the ej
pk


 vector can be positive or negative depending on whether the good’s (compen-
sated) demands and pollution are complements or substitutes in consumption.
7  This assumption can be relaxed without altering the qualitative nature of the results, but at the cost of 
greater analytical complexity.
8  The assumptions regarding the expenditure function are consistent with a quasi-linear utility function of 
the form U(x1, x�,z) = x1 + V(x�, z) with � ∈ [2,Q] and where x1 represents the numeraire good.
9  The first tradable good is assumed to be the numeraire which, as is standard in the literature, will also not 
be taxed.
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where the first term on the right-hand-side represents the environmental policy’s direct 
effect on production and is positive definite. The second term reflects the indirect effect 
arising from the impact of changes in prices on production; the sign of the elements of this 
matrix depends on the pollution intensity of production.12 Thus, by Eqs. (1) and (4) the 
change in global pollution is given by:


It is assumed that the emission tax revenues are returned to the consumer in a lump-sum 
fashion. Thus, the economy’s aggregate budget constraint is given by:


The market clearing condition requires that the sum of excess demands across the world 
should be equal to zero:


Equations (1), (6), and (7) determine the economy’s equilibrium. The latter will be char-
acterised by Q + N unknowns, namely Q − 1 relative prices, N utility levels and the aggre-
gate pollution level. Correspondingly, we have Q + N + 1 equations of which one can be 
dropped by Walras’ Law.


3 � Optimal Environmental Policy


In this section, we analyse environmental policy under different scenarios.


3.1 � Optimal policy in the absence of environmental agreements


We start by considering the case in which the emission taxes are set unilaterally or in a 
fully multilateral cooperative setting in the absence of a IEA. Although the results are well 
established in the literature,13 they will offer a useful benchmark for the analysis of interna-
tional environmental agreements.


By differentiating the market clearing condition (7), and making use of (5), we can iden-
tify the effect of the environmental policy on international prices:


(5)dk = −


N
∑


j=1


i�(gj
ss
dsj + gj


sp
dp) = −


N
∑


j=1


(i�gj
ss
dsj) −


N
∑


j=1


(i�gj
sp
dp).


(6)ej(uj, p, k) = gj(p, sj) + sj�zj.


(7)
N
∑


j=1


mj =


N
∑


j=1


{ej
p
− gj


p
} = 0.


12  Copeland (1994) defines a good to be pollution intensive if 𝜕zi∕𝜕pi > 0 . An increase in the price of good 
i will result in an increase in its output by drawing resources away from the rest of the economy. If, at the 
margin, the expanding part of the economy produces more pollution than the contracting part, the sector 
producing good i is pollution intensive. See also Neary (2006).
13  See, e.g., Markusen (1975), Keen and Kotsogiannis (2014), Tsakiris et al. (2014), Tsakiris et al. (2017), 
Vlassis (2013), Kotsogiannis and Woodland (2013).
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where


is the pollution augmented world net substitution matrix which is assumed to be of full 
rank and invertible.


Equation (8) reflects the fact that changes in environmental policy affect prices via 
changes in both production levels, 


(


g
j′
psds


j
)


 , and, given the latter’s effect on pollution, con-


sumption levels, 
�


∑N


j=1
e
j


pk


�


i�g
j
ssds.


To evaluate the impact of the environmental policy on welfare, we totally differentiate 
the budget constraint in (6) to obtain


The three terms on the right-hand-side of Eq. (10) indicate, respectively, that a change in 
environmental policy affects a country’s welfare via three main channels: (1) “terms of 
trade”, through a direct impact on on trade flows 


(


−mjdp
)


 , and indirect effects on govern-
ment revenue 


(


−sj�g
j
spdp


)


 and global pollution 
�


e
j


k
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sp
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 ; (2) government revenue 


(sj�g
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j) , and (3) global pollution, 
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e
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k
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�=1


�


g�
ss
ds�


�
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.
In order to derive the optimal non-cooperative environmental policy, we substitute (8) 


into (10) to rewrite the changes in the welfare function as


where


from which the optimal unilateral environmental policy is
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where Ωj =


�


mj − e
j


k


�


∑N


l=1,l≠j
gl
sp


��


�j
�


g
j
ss + g


j
sp�


j
�−1


.14 Consistent with Keen and Kotsogi-
annis (2014), Tsakiris et al. (2014) and Markusen (1975), the optimal unilateral emission 
taxes account for the difference between the consumer’s marginal willingness to pay for 
pollution abatement, ej


k
i′ , and the policy’s direct and indirect effect on the terms of trade 


through imports/exports mj and rest of the world emissions ej
k


�


∑N


l=1,l≠j
i�g


j
sp


�


 . The term Ωj 
dictates whether the Nash equilibrium emission tax is larger or smaller than the consumer’s 
marginal willingness to pay for pollution abatement ej


k
.15 A key difference with the extant 


literature is that, due to the fact that there is only one available policy instrument to address 
two distortions, the terms of trade and emission leakage effects are weighted by the direct 
effect of the policy on emission levels gjss and its indirect effect through prices gjsp.16


The importance of the role of the terms of trade in shaping the policy can be further 
highlighted by considering the small open economy case in which changes in environmen-
tal policy would not affect prices and hence the terms of trade. In addition, changes in 
policy in one country would also not have any international leakage effects affecting pro-
duction and hence pollution in other countries. In this case, it is then easy to show that the 
non-cooperative equilibrium would require each country to equate its environmental tax to 
its consumers’ willingness to pay for pollution abatement, i.e. sj� = e


j


k
i�.


Under full cooperation, countries set environmental policy by maximising their joint 
welfare function. As always under cooperation, countries can choose a uniform (i.e. com-
mon) policy or country-specific taxes. In the case of global cooperation, the two coincide. 
To see this, for the case of country-specific taxes, we use the market clearing condition in 
(7) together with the sum of the individual countries’ welfare to write the change in world 
welfare as:17


(12)sj� = e
j


k
i� − Ωj ,


14  To see how Eq. (12) is obtained, it proves useful to re-write Eq. (11) as:
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15  Given the generality of our model, it is not possible to determine the sign of Ωj. To do so would require 
considering special cases involving a reduction of the model’s dimensionality. For instance, in a 2X2 case, 
if country 1 were a net importer, it would set its optimal tax lower than the consumers’ marginal willingness 
to pay for pollution abatement if: (1) 𝜇1 > 0 (which requires substitutability in consumption between com-
pensated demand and clean environment, i.e. epk < 0 and so e1


pk
+ e2


pk
< 0 , as well as that production is pol-


lution intensive, i.e. g1
sp
< 0 , and g1


ss
> 0 and (2) the direct effects of a tax on emissions exceed the indirect 


effects through a change in prices, i.e. g1
ss
+ g1


sp
𝜇1 > 0 .


16  Our result is also consistent with the non-cooperative Nash equilibrium carbon permit price obtained 
by  Copeland (1994) which equals the marginal willingness to pay for pollution abatement to an indirect 
terms of trade effect. Again, the key difference is the term reflecting the impact of policy induced price 
changes on global emissions which arises in our model as a result of the absence of trade policy to target 
trade related distortions. See Markusen (1975) for a discussion of corrective taxation in the case of a single 
policy instrument to deal with several distortions simultaneously.
17  Implicitly, behind this is the existence of lump sum transfers between countries with the welfare of each 
country being equally weighted.
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where �j =
�


g
j
ss +


�


∑N


j=1
g
j
sp


�


�j
�


 . Then, for � ≠ 0 , the optimal cooperative environmental 
taxes are all equal to:


which implies that the cooperative second best optimal environmental policy should be 
uniform across all countries and equal to the cumulative (global) marginal damage caused 
by an additional unit of emission. Since the marginal damage from emissions is the same 
irrespective of the sector and country that generate them, each country sets the same emis-
sion tax across all the sectors. Given free trade, the second best fully cooperative environ-
mental tax coincides with the first best policy (e.g. Keen and Kotsogiannis 2014; Kotso-
giannis and Woodland 2013; Vlassis 2013). This is because under global cooperation and 
free trade, the optimal environmental tax takes trade distortions (created by the impact of 
environmental policies on world prices) fully into account, while the implicit international 
transfers deal with distributional concerns. The full internalisation of the terms of trade 
effects then implies that the cooperative solution corresponds to that which would emerge 
if all countries were small open economies – in which case no terms of trade effects would 
be present.


In Sect. 3.3 we shall highlight the differences between the optimal policy in the non-
cooperative and cooperative equilibria. Before doing so, we now proceed to examine envi-
ronmental policy within international environmental agreements.


3.2 � Optimal Environmental Policy within an International Environmental 
Agreement


We now consider the case in which a subset of countries signs an environmental agree-
ment with the aim of coordinating their environmental policy so as to maximise their joint 
welfare. We shall examine two cases: in the first, the participating countries set country-
specific environmental policies; in the second, they choose a common tax rate resulting in 
full policy harmonisation.


Denoting the participating and non-participating countries by the superscripts h and f 
respectively, the policy induced changes in the aggregate welfare of the participating coun-
tries are given by:18 
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(14)scoop =
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k
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)


.


18  The policy’s welfare effects of the non-participating countries and their optimal environmental policy are 
as described by Eqs. (11) and (12).
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where the three terms on the right-hand-side reflect, respectively: (1) the change in the 
participating countries’ terms of trade; (2) the impact of policy on tax revenues from emis-
sion—due to changes in the production, and thus emissions, of the participating countries 
(directly as a result of the changes in environmental taxes and indirectly through the terms 
of trade); and (3) the cumulative impact of the policy on world emission leakage weighted 
by the participating countries marginal willingness to pay for pollution abatement.


If the participating countries maximise their joint welfare with respect to country-specific 
tax rates, the optimal tax sh∗ they will set for the typical participating country h∗ will be:


where Φ =


��
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sp
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)−1


.


Proposition 1  The second best country-specific optimal environmental policy of an inter-
national environmental agreement will reflect the participating countries’ cumulative con-
sumers’ marginal willingness to pay for pollution abatement, their cumulative terms of 
trade effects, as well as the pollution externalities arising from the change in production in 
both participating and non-participating countries.


Intuitively, maximisation of the joint welfare of the participating countries implies that for 
each one of them the environmental tax should reflect the difference between the signatories’ 
cumulative marginal damage from emissions and the country-specific effects of the tax on 
terms of trade and emission leakages. Specifically, the term 


�
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h=1,h≠f
mh


�


 reflects the policy’s 


effect on the participating countries’ terms of trade. The term 
�


∑N


h=1,h≠h∗,f
shgh


sp


�


 captures the 
internalisation of the policy externalities between the participating countries. This term has an 
interesting policy implication: it suggests that, as a result of the policy externality, a strict envi-
ronmental policy by one member is compatible with ’softer’ environmental standards in other 
participating countries. Finally, the term 
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h=1,h≠f
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j=1,j≠h∗
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�


 reflects the internalisa-
tion of the price and, consequently, production externalities arising from all other countries. 
The discrepancy between the participating countries’ country-specific taxes reflects the inter-
country differences in the direct and indirect impact (through changes in prices and produc-
tion) of the tax on a country’s emissions, �h∗


(


gh
∗


ss
+ gh


∗


sp
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)−1


 . This highlights even further 
the fact that participating countries can set different levels of environmental taxes to address 
common targets whilst accommodating for country specific characteristics – as is, for exam-
ple, the case within the European Union where all countries participate in the EU Emissions 
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Trading System whilst retaining country specific environmental policy/targets. Similar to what 
we discussed in the previous section, in the case in which all signatories (and the resulting 
‘environmental union’) were small open economies, the absence of terms of trade effects 
would imply that the optimal policy would entail a cooperative tax rate equal to the signato-
ries’ consumers willingness to pay for pollution abatement, i.e: sh =


�


∑N


h=1,h≠f
eh
k
i�
�


.
If policy coordination results in full perfect tax harmonization among the signatories, i.e. 


when they maximise their joint welfare with respect to a common tax rate, the optimal envi-
ronmental tax will be given by:


w h e r e 
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  . 


As is clear from (17), the uniform tax depends on the participating countries’ marginal 
willingness to pay  for pollution reduction 
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 , their terms of trade effects 
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 , and the externality of the non-participating countries weighted by the par-


ticipating countries marginal damage 
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.


3.3 � Comparison of optimal environmental policies


The differences between the optimal unilateral policy in Eq. (12) and the multilateral poli-
cies in Eqs.  (14), (16) and (17) reflect the fact that, contrary to the former, multilateral 
policies do not simply take into account a country’s own consumer marginal damage from 
emissions, but also internalise the damage to the consumers of all the countries partici-
pating in the agreement. However, whilst in the multilateral case full coordination results 
in the internalisation of all the externalities, policy coordination between the subset of 
countries that form an environmental agreement only internalises the externalities among 
member countries. In addition, the difference between the country-specific and the fully 
harmonised optimal environmental policy within an IEA—given respectively by Eqs. (16) 
and (17)—reflects the fact that the former does not only internalise the intra-agreement 
externalities but also takes into account country-specific characteristics.


As highlighted in the previous sections, when terms of trade effects are absent, as in the 
case in which countries (or the ’environmental union’) are price takers, the optimal policy 
always corresponds to the relevant consumers’ marginal willingness to pay for pollution 
abatement.


Given that in the case of full multilateral cooperation analysed in Sect. 3, the cumula-
tive impact of the externality has been fully internalised, there are no distributional effects 
across countries through the terms-of-trade channel. Instead, as is the case of unilateral 
environmental policies, partial multilateral cooperation affects the terms-of-trade, stimulat-
ing trade creation and trade diversion effects. An interesting implication of this is that the 
terms of trade effects may generate incentives or disincentives for some countries to join an 
environmental agreement, or to adopt environmental policies, to overcome the non avail-
ability of trade policy instruments in order to correct the terms-of-trade distortion. In addi-
tion, in the case of partial cooperation, in setting their optimal environmental policy, the 
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IEA participants’ take into account the direct impact of the policy on their emission as well 
as on the emissions resulting from changes in production in the rest of the world.


The effects of the different policy scenarios on welfare levels are not easy to quantify 
within this framework as a result of its high dimensionality. However, given the higher 
degree of internalisation of the policy externalities that  characterises it,  the multilateral 
setting ought to be dominating from a welfare point of view.19In  reality, we observe the 
prevalence of REAs over global cooperation. This may reflect the higher complexity of 
global coordination arising, for instance, from the conflict of interest among many and very 
heterogeneous countries. Clearly, however, the size of the agreement plays an important 
role in determining the level of the optimal environmental tax as it affects the cumulative 
marginal damage and the terms of trade effects. It also magnifies the externalities arising 
from the non-participating countries’ production distortions. Whether an increase in the 
number of participating countries results in an increase in the optimal emission tax level 
will depend on the balance of those effects.


4 � Welfare Effects of an IEA on Participating and Non‑participating 
Countries


In this section, we examine the welfare effects of an IEA’s changes in policy on participat-
ing and non-participating countries.


Rewriting the market clearing condition in Eq. (7) as:


and combining it with Eqs. (15) and (11), we obtain


Equation (19) states that a change in the participating countries’ environmental policy will 
affect their aggregate welfare through terms of trade (via changes in international prices) 
and emission leakage effects. The first terms on the right-hand-side of the equation arises 
from the direct terms of trade effects of the IEA’s policy change and implies that there is a 
negative relationship between the change in welfare of participating and non-participating 
countries.20 This negative relationship has not been highlighted by the existing trade/envi-
ronmental literature that has only considered the case of full cooperation within global 
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20  To see this, isolate the terms of trade term in Eq. (11) and substitute it for all the non-participating coun-
tries in (18). The resulting expression can then be substituted for the participating countries’ terms of trade 
in (15) to get (19).


19   Tsakiris et al. (2017) analyse the issue of efficiency of the non-cooperative versus the cooperative equi-
librium of environmental policy, in a two country model with capital mobility. They conclude that in the 
presence of cross-border pollution, the non-cooperative settings of the available instruments is always inef-
ficient relative to the cooperative ones.
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environmental agreements.21 However, the second term of (19) further implies that the 
overall effects of a change in policy within an IEA will not result in a zero-sum welfare 
outcome for the “world” as a whole; in other words, the magnitude of the welfare effects of 
the IEA’s policy change on the participating countries will typically not equal that on the 
non participating ones. The reason for this it that the IEA’s policy is set without internalis-
ing its effects on the non participating countries and hence on the cumulative world mar-
ginal damage; such internalisation can only occur in the full multilateral cooperative case 
where scoop =


�


∑N


j=1
e
j


k
i
�


.
To emphasise:


Proposition 2  There exists a negative relationship, arising from the terms of trade effects of 
the IEA’s policy, between the participating and the non-participating countries’ change in 
welfare. Equations (16) and (17) imply, however, that the overall effects of a change in pol-
icy within an IEA will not result in a zero-sum welfare outcome for the “world” as a whole.


To gain further insights into the nature of the relationship between the welfare effects of 
the IEA on participating and non participating countries, it is useful to examine a special 
case that reduces the dimensionality of the model without altering its essential features. 
Specifically, we consider a three country two good framework in which all countries pro-
duce a clean good (used as the numeraire) and a polluting good.22 Country 1 and 2 sign an 
environmental agreement and country 3 is assumed, without loss of generality, to be policy 
inactive (i.e. s3 = ds3 = 0) . In this case, it is straightforward to show that the change in 
welfare of the participating countries in Eq. (19) can be written as
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22  The 3 × 2 framework is common within the customs union literature (e.g. Vanek 1965).


21  Since the negative relationship between the change in welfare of participating and non-participating 
countries arises from the terms of trade effects of the change in policy, it would not emerge in the case of 
price taking countries; in this instance, Eq.  (19) would be 
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 which implies 
that the participating countries’ change in welfare would depend on their policy’s effect on their revenues 
from environmental taxation, and their consumers willingness to pay for global emission abatement.
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As in the general case, Eq.  (20) implies a negative relationship between the welfare 
changes of the participating and non-participating countries and reflects the same quali-
tative channels through which the policy affects welfare changes: the change in the par-
ticipating countries’ emission taxes will affect the welfare of the non-participating ones 
through their impact on terms of trade as well as their intra- and inter-bloc emission leak-
age effects. However, it is now easier to gain understanding of the direction of these wel-
fare changes. As discussed earlier, it has to be the case that 


∑3


i=1
ei
k
− sj > 0, j = 1, 2. Then, 


as can be seen from the second and third terms on the right-hand-side of Eq. (20), a stricter 
environmental policy by the participating countries (i.e., ds1, ds2 > 0 ) will: (1) increase 
their welfare via its direct and indirect effects on own emission (since the magnitude of 
the direct effects dominates that of the indirect effects); (2) decrease their welfare via the 
terms-of-trade induced intra-IEA leakage effect; and (3) decrease their welfare via a terms-
of-trade induced leakage effect on the non-participating country. If the direct effects are 
sufficiently stronger than the indirect effects of the change in policy, the second and third 
term on the right-hand-side of the equation are positive. In this instance, a sufficient condi-
tion for the change in welfare of the participating countries to be positive is that e3


u
du3 < 0. 


As can be seen from Eq. (21), this condition will hold for a net importing country if (1) the 
direct terms-of-trade induced effects dominate the indirect ones, and (2) the direct and indi-
rect effects from terms-of-trade changes dominate the positive global pollution externality 
form the IEA. An implication of the above analysis is then that the policy’s terms of trade 
effect on a non-participating country will be affected by the country’s initial trade status.23


In general, our results suggest that an environmental policy reform that is Pareto improv-
ing for the IEA participating countries can reduce the level of welfare in the non-participat-
ing countries due to the trade creation and trade diversion effects of the policy. This implies 
that the terms-of-trade effects of environmental policy are an important channel affecting 
the incentives of countries to join an environmental agreement and can weaken the pollu-
tion haven effect. Our findings are in line with Al Khourdajie and Finus (2020) who show, 
in a game theoretic setup, that the manipulation of the terms of trade can lead to the for-
mation of larger stable environmental agreements. This line of argument can contribute to 
explain the discrepancy [e.g. as highlighted by Marrouch and Chaudhuri (2016)] between 
the optimal size of environmental agreements predicted by the standard game theoretic lit-
erature and the much larger size observed in reality as with the Kyoto Protocol of 1997 and 
the Paris Agreement of 2015 that were signed by 37 and 196 countries, respectively.


5 � Conclusion


This paper has developed a N-country Q-goods general equilibrium framework to analyse 
unilateral and cooperative optimal environmental policies within an environmental agree-
ment. The analysis highlights the importance of the terms of trade, via trade creation and 
trade diversion effects, for the characterisation of the optimal environmental policy and its 
welfare effects on participating and non-participating countries. The potential gains from 
increased trade may offset the increased costs of higher environmental taxes within an 
agreement. It is also theoretically possible that even when resulting in a global increase in 


23  It is possible to show that a sufficient condition for the IEA’s policy to be welfare improving for an indi-
vidual participating country is that the direct effects of the policy dominate the indirect effects arising from 
terms-of-trade adjustments.
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welfare, an IEA may lead to an overall increase in pollution, depending on the production 
structure and relative pollution intensity of participating and non-participating countries.


A key finding of this paper is that the terms of trade effects of the environmental policy 
give rise to a negative relationship between the welfare changes of the participating and the 
non-participating countries—even in the absence of zero sum welfare gains. An interesting 
implication of the analysis is then that countries may be willing to participate in an IEA as 
the terms of trade channel can contribute to mitigate the typical loss of comparative advan-
tage resulting from stricter environmental regulation.
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