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INTRODUCTION

• Frames	based	on	climate	solutions:	
• Internalizing	environmental	damages	into	market	systems	—	carbon	trading,	CDM,	JI.

• Institution-led	market	models	—	facilitate	cooperation	and	reduce	transaction	costs.

• Strong	regulations	to	keep	Earth’s	carrying	capacity	and	human-nature	balance.

• Anti-developmentalism	and	globalization,	focusing	on	society	and	community.		

• Research	focus:	

• Identify	climate	frames	with	different	worldviews,	suggesting	different	solutions.

• News	sentiment	each	frame	elicits.	

• Frame-sentiment	dynamics	that	have	changed	over	time.	

• Significance	of	the	study:

• Provide	insights	into	which	ways	of	perceiving	climate	change	have	gained	salience	in	the	
media	over	time	and	how	the	process	was.	



CONCEPTUAL	FRAMEWORK

• Conference	of	Parties	(COP):	
• Emphasis	on	the	carbon	trading	and	offset	mechanisms.	

• Increasing	involvement	of	financial	institutions,	private	sectors,	and	businesses.	

• The	substitution	rate	of	renewable	energy	for	fossil	fuels	should	be	discussed.	

• Previous	studies	about	U.S.	climate	change	coverage:	

• Primarily	influenced	by	the	scientific	consensus	until	2007	(Shehata	&	Hopmann,	2012).

• Shifted	to	a	political	focus	and	towards	a	more	polarized	stance	(Chinn,	Hart,	&	Soroka,	2020).	

• Economic	costs	and	a	linguistic	shift	that	implies	certainty	(Stecula	&	Merkley,	2019).	

• Endowment	Effects:	
• Placing	higher	perceived	values	on	the	“current	possession.”

• Existing	lifestyles	and	economy	systems	based	on	fossil-fuel	energy	(WTA)

• Sustaining	the	current	lifestyle	while	adopting	new	ideas	or	innovation	(WTP)



GLOBAL	ENVIRONMENTAL	FRAMES
Classification Frames Theoretical 

Origin
Cause Solution

Adaptive 
Environmentalism

(WTP)

Market Liberals Neoclassical 
Economics 

• Underdeveloped countries
• Poor governmental policy
• Market failure

• Restoration of  market 
efficiency

• Market autonomy

Institutionalists Liberal 
Institutionalism

• Lack of  global governance
• Lack global cooperation

• Global cooperation
• Institution-led market model

Transformative 
Environmentalism

(WTA)

Bio-
environmentalists

Ecological 
Economics

• Unchecked market economy
• Human-nature imbalance

• Preserving Earth’s capacity
• Regulation

Social Greens Neo-Gramscian
Theories

• Developed countries
• Multi-national corporations
• Financial institutions

• Society and community 
focus 

• Oppose globalization
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• Web	Scraping:
• Time	Frame:	January	1996	–	December	2023.	

• Total:	56,475	news	articles,	after	omitting	duplicates	and	irrelevant	articles

• New	York	Times:	34,029	articles	/	Wall	Street	Journal:	22,446	articles.

• Sentiment	Analysis:	
• Transformer-based	model	within	the	pipeline	class	(superior	context-aware).

• An	average	of	156.06	tokens	per	news	article.	

• Sentiment	scores	for	each	news	article	(Range:	-	1	and	1).

• Guided	LDA	Topic	Modeling:
• Combining	headlines	and	lead	paragraphs,	a	total	of	3,534,336	bi-gram	tokens	were	analyzed.

• Each	frame	was	used	as	a	variable,	with	its	proportion	in	each	article	as	the	value	(Range:	0	and	1).	

METHODOLOGY



Step 1: LDA Topic Modeling

- Elbow Method (# of  Topics: 18)

Step 2: Topic Visualization

- Identify similar topics (based on distance)

Step 3: Matching Topics with Frames

- Examine representative words of  similar 

topics, associating them with the frames.

Step 4: Adding Seed Words

- Conduct LDA Topic Modeling 

(# of  Topics = 4; eta = seed words list)

Step 5: Frames as Variables

- Each topic is set as a variable

- The proportion of  each topic in each 

article is measured as the value. 
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• Monthly	Transformation:
• Observation:	Each	month	from	1996	to	2003	(672	observations).	

• Variables:	Market	Liberals,	Institutionalists,	Bio-environmentalists,	Social	Greens,	Sentiment,	Time,	
and	News	Source.

• Frequency	of	climate	news	frame	use	over	time	(Mixed-Effects	Model)

• Time	explaining	Frame	Use.

• 𝑁𝑒𝑤𝑠𝐹𝑟𝑎𝑚𝑒!" = 𝛽# + 𝛽$𝑇𝑖𝑚𝑒! + 𝑁𝑒𝑤𝑠𝑆𝑜𝑢𝑟𝑐𝑒" + ℯ!"

• Frame-sentiment	dynamics	over	time	(Mixed-Effects	Model)

• Frame	use	explaining	news	sentiment.

• Frame-Time	interaction,	explaining	news	sentiment.

• 𝑁𝑒𝑤𝑠𝑆𝑒𝑛𝑡𝑖𝑚𝑒𝑛𝑡!" = 𝛽# + 𝛽$𝑇𝑖𝑚𝑒! + 𝛽%𝑁𝑒𝑤𝑠𝐹𝑟𝑎𝑚𝑒! + 𝛽&(𝑇𝑖𝑚𝑒×𝑁𝑒𝑤𝑠𝐹𝑟𝑎𝑚𝑒)!+𝑁𝑒𝑤𝑠𝑆𝑜𝑢𝑟𝑐𝑒" + 𝜀!"

PANEL	DATA	ANALYSIS



• Market	Liberals	Frame:
• There	is	no	significant	trend.

• However,	the	monthly	mean	was	the	highest	compared	to	other	frames	and	dispersed	widely	over	time.	

• Institutionalists	Frame:
• Increasing	trend	(t=	13.487,	p	<	.01).	

• Growing	emphasis	on	international	cooperation	and	institution-led	market	mechanisms.

• Bio-environmentalists	Frame:
• Increasing	trend	(t=	13.147,	p	<	.01).	Contrary	to	the	initial	expectation.

• Growing	emphasis	on	the	roles	of	international	organizations	to	preserve	Earth’s	carrying	capacity.

• Social	Greens	Frame:
• Decreasing	trend	(t=	-19.512,	p	<	.01).

• Marginalization	of	community-driven	solutions	in	media	narrative.	

TRENDS	IN	MEDIA	FRAMING	OVER	TIME



• Market	Liberals	Frame:
• Significant	association	with	negative	sentiment	(t=	-4.065,	p	<	.01).

• No	interaction	effects	with	time	(t=	-1.456,	p	=	0.145).

• Institutionalists	Frame:
• Significant	association	with	negative	sentiment	(t=	-4.365,	p	<	.01).

• Significant	association	with	positive	sentiment	over	time	(t=	5.073,	p	<	0.01).

• Bio-environmentalists	Frame:
• Significant	association	with	negative	sentiment	(t=	-4.306,	p	<	.01).

• Significant	association	with	positive	sentiment	over	time	(t=	4.127,	p	<	0.01).

• Social	Greens	Frame:
• Significant	association	with	positive	sentiment	(t=	7.500,	p	<	.01).

• Significant	association	with	negative	sentiment	over	time	(t=	-2.191,	p	<	0.05).

SENTIMENT	DYNAMICS



• Critiques	of	carbon	trading	and	offset	mechanisms	(Boyce,	2018;	McGee	&	Greiner,	2019)
• The	cost	associated	with	carbon	credits	would	increase	fuel	prices,	impacting	the	Global	South	more.

• Carbon	credits	generate	profits	from	trading	without	incurring	additional	costs.

• Adding	renewable	energy	might	only	increase	energy	consumption	without	displacing	fossil	fuels.

• Conclusion:

• The	“Institutionalists”	frame	significantly	increased	and	became	associated	with	positive	sentiment	over	time.	

• The	“Social	Greens”	frame	significantly	decreased	and	became	linked	to	more	negative	sentiment	over	time.	

• Contributions:
• Provided	insights	into	how	climate	change	frames	have	evolved	in	the	context	of	global	climate	change	discourse	

and	political	economy.	

• Effectively	synthesized	organically	emerging	frames	(theory-free	observation)	with	theory-driven	frames	
(theory-laden	observation)	to	bridge	the	gap	between	data-driven	insights	and	theoretical	frameworks.	

• Provided	a	more	comprehensive	understanding	of	climate	change	discourse.	

DISCUSSION



EXTRA	TIME



• Lack	of	theoretical	ground
• Expect	the	“Market	Liberals”	and	“Institutionalists”	to	become	dominant.

• Also,	that	“Bio-environmentalists”	and	“Social	Greens”	to	become	marginalized.

• Implications	of	emotions	embedded	in	(or	induced	from)	frames

• What	does	it	mean	for	the	audience	to	see	a	particular	frame	(e.g.,	“Market	Liberals”)	with	negative	
or	positive	emotions?	

• What	does	it	mean	for	the	audience	to	see	a	particular	frame	(e.g.,	“Market	Liberals”)	that	changed	
from	negative	to	positive	emotions,	or	vice	versa?	Or	when	they	are	reinforced?	

• Ideologic	differences	between	newspapers	(revised	from	the	original)
• Analyzed	with	the	Mixed	Effects	Model	considering	news	source	as	a	random	effect.

• There	was	no	evidence	that	the	variation	in	news	sources	was	significant,	but	the	Mixed	Effects	
Model	was	more	stable	than	the	Fixed	Effects	Model	originally	used.

LIMITATION







Pub Date Market
Liberals

Institutionalists Bio
Environmentalists

Social Greens Sentiment News 
Source

1/2/96 0.54048729 0.00559623 0.44476011 0.00915637 0.98695940 0

1/4/96 0.00326501 0.66905022 0.00329302 0.32439172 0.95157981 0

2/9/96 0.00931653 0.00927933 0.00886151 0.97254264 0.96479678 1

4/24/96 0.00759780 0.32624558 0.00742691 0.65872973 -0.99366520 1

Month Market
Liberals

Institutionalists Bio
Environmentalists

Social Greens Sentiment News 
Source

1/96 0.07929708 0.12209417 0.23417042 0.564438337 -0.09021260 0

1/96 0.00931653 0.00927933 0.00886151 0.972542643 0.96479678 1

3/96 0.24471372 0.25904523 0.10950861 0.38673243 -0.3566159 0
3/96 0.18485248 0.19714690 0.00802685 0.60997377 -0.0122900 1

Monthly Transformation



• Monthly	Transformation:
• Observation:	Each	month	from	1996	to	2003	(672	observations).	

• Variables:	Market	Liberals,	Institutionalists,	Bio-environmentalists,	Social	Greens,	and	Sentiment.

DATA

Variables Mean SD Skewness Kurtosis

Market Liberals 0.3049 0.1222 0.0663 -0.9899

Institutionalists 0.2444 0.0761 0.2087 0.3216

Bio-environmentalists 0.1665 0.0800 0.6108 0.1929

Social Greens 0.2842 0.1051 1.3982 5.0202

Sentiment -0.2344 0.1778 0.5579 6.0150

• “Market	Liberals”	were	used	the	most	frequently	and	widely	dispersed	compared	to	other	frames.	

• Bio-environmentalists	and	Social	Greens	frames	were	positively	skewed.	

• Social	Greens	frame	and	news	sentiment	had	a	high	kurtosis	value.	












