
Environmental Management and Sustainable Development 

ISSN 2164-7682 

2020, Vol. 9, No. 1 

http://emsd.macrothink.org 63 

Climate Change and CCS Technologies: Managerial 

and Political Issues 

Eur Ing Prof Dr Paul James 

Graduate School, Bangkok University, Klong-Toey, Rama 4 Road, Bangkok 10110, Thailand 

E-mail: paul.j@bu.ac.th 

 

Received: December 19, 2019   Accepted: January 8, 2020   Published: January 19, 2020 

doi:10.5296/emsd.v9i1.16070      URL: https://doi.org/10.5296/emsd.v9i1.16070 

 

Abstract 

Emissions of carbon dioxide appears to have risen to levels that have negative effects on the 

climate. These levels will continue to rise, taking the world‟s average temperature over the 

Kyoto 1997 agreed 1.5
o
C temperature. To date, only 20Mn tonnes of CO2 has been 

permanently sequestered. This is a research paper that is focused on assessing issues relating 

to CO2 sequestration through Carbon Capture and Storage (CCS) technologies and its impacts 

on managerial developments. 

An interpretive methodology was utilised in order to help understand the senior research 

management perceptions of leading research groups underpinning CCS developments and 

climate change implications. The scope for this research was CO2 sequestration leading 

research teams/groups articulated across the spectrum of major Western and Eastern countries. 

Consequently, the population of interest was made up of 17 leading global, climate change 

research group principal scientist/engineers as managers, located at multiple research sites 

within Europe, US and Asia, with a mandated research directive to assess/investigate climate 

change impacts of CO2 and other gas emissions for governments. 

The research outcomes consisted of Four (4) main themes: Emissions, Socio-Political 

Will/Government Strategy, Technical Development and Underground Strategies, Marketing 

and Costs; and Fifteen (15) sub-themes underpinned by 309 conversation targets.  

The paper addresses raised issues and determines outcomes and implications for managing 

the scope and application of CCS technologies. These indications are synthesised from major 

research actors in the field that show that socio-political strategies, economics and market 

development should be made clearer and a paradigm shift made to strengthen strategies to 

engage wider utilisation of CCS technologies. 

Keywords: CO2 sequestration, CCS, Political strategy, Technical development, Marketing 
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costs 

1. Introduction 

It has been well illustrated elsewhere that as the CO2 levels in the atmosphere rise, then so 

does the atmosphere‟s capability of heating up (Kennedy, 2009). Pre-industrial (Circa 1750) 

levels of CO2 show a level as 250-280ppm (IPCC, 2007). In 2015 it was 400ppm 

(onlyzerocarbon.org, 2018; World Meteorological Organization, 2018), which corresponds to 

a calculated world atmospheric temperature mean of 1.1
o
C above that in 1750. Given this, 

even with small increases in the emission rates of CO2 globally by reduction of fossil fuel use 

(coal fired power-stations and oil fuelled cars), the temperature will not decrease from the 

present, and will almost certainly rise. It would appear that managing emissions alone will 

not be sufficient to prevent CO2 level increases (Alcalde et al., 2018). Moving the world 

towards sustainable development will require changes to attitudes and how countries 

participate in technology development relating to carbon management and capture 

(Maroto-Valer, 2010; Vatalis et al. 2012) as it is considered a decisive strategy in the 

mitigation of emissions of CO2 (Leung, Caramanna, & Maroto-Valer, 2014). Therefore, the 

need to extract emissions from the atmosphere is directly linked to changing weather patterns 

associated with rising temperatures above those attributed to the Kyoto protocol (UNFCCC, 

1997).  

2. Literature Review 

Atmosphere extraction of CO2, which was first advocated over 30 years ago (Horn & 

Steinberg, 1982), has been met with little progress to date, due to economics, marketing and 

technology development barriers (Talbot, 2014) as the technology has been limited by the 

absence of coherent approaches in terms of policy decisions, infrastructure build, market 

definitions and price incentives (Middleton et al., 2011). However, by 2008, only 20Mn 

tonnes of CO2 had been sequestered successfully (Benson & Cole, 2008). Other technologies 

have been contemplated, such as mineral CO2 sequestration, which was first introduced by 

Seifritz, (1990) but is now taken up by research groups with massive injections of research 

money (for example, £6.1Mn – Cambridge, 2017). The UK government in 2012 introduced 

the CCS Roadmap illustrating its commitment to such developments and the need to invest 

(CCS Roadmap, 2012) whilst indicating a £1Bn fund for Carbon Capture and Storage (CCS) 

technology developments. Unfortunately, this was withdrawn in 2015, citing excessive costs 

(CCS Research, 2017). However, this position has since been reversed (The Clean Growth 

Strategy, 2017). 

For the purposes of this paper, (CCS) systems include direct extraction of CO2 from the 

atmosphere through technologies or sequestration through saline formations (Michael et al., 

2009). Other means of extraction include emissions of CO2 during carbon-burn and chemical 

recovery of CO2 from industrial processes (Hammond, Akwe, & Williams, 2011). Further, 

adding to these techniques include their use, or permanent deposit underground either to 

assist in enhanced hydrocarbon recovery (Green & Willhite, 2018), reuse (Quadrelli et al., 

2011) or to permanent isolated deep geological deposits (Rackley, 2017). 
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Today, CCS is primarily thought of, as large-scale capture processes, presently applied to 

fixed, single point sources of CO2 emissions, such as stationary emitters (e.g. Coal-fired 

power stations) (IPCC, 2005) and the resulting product is compressed and transported to 

off-site deep geological storage facilities - often at depths of 1Km or more 

(globalccsinstitute.com, 2018) during trials. However, this method appears to advocate a 

single solution to an issue that has another dimension whereby CO2 is directly extracted from 

the atmosphere (OECD, 2012). However, other uses of this process include enhanced oil 

recovery pumping processes (Middleton et al., 2011), where the extracted CO2 is pumped 

into a void or geologic reservoir left by oil extraction (Bielicki, 2009) to aid further extraction 

but is limited geographically from the single-point emitter. Other project orientations suggest 

that CO2 can be pumped to the bottom of the sea (Shearman, 2018), but the effects of this, at 

the local level and further afield, is presently unknown (BBC, 2019a). 

There are at present 37 reported major CCS (Carbon Capture and Storage) emissions projects 

operating around the world (globalccsinstitute.com, 2018), leading to an approximate MTpa 

of power generation - 2.4; NG processing - 20.8; other gases - 6; others - 1.7). A total of 

30.9MTpa from 4 projects. Of these, only 3.7MTpa (11.97%) is specifically treated as 

dedicated geological storage. Further, the Global Institute suggests that 14% of cumulative 

CO2 emissions must come from CCS (globalccsinstitute.com, ibid) in an attempt to meet the 

2
o
C Paris agreement on Climate Change (COP21, 2015). This means simply that 14% of 

present CO2 emissions must be locked into CCS projects. The IEA further indicates that CCS 

has the potential to reduce global emissions by 20% by 2010 suggesting that as a single 

mechanism it will have a huge impact on reducing global warming (IEA, 2009). However, 

this level of reduction through CCS has not been met - even today. For example, at the 

moment there are 6 major projects under development with planned combined storage 

capacities of 9.3MTpa. However, this should be considered within the context of a world total 

of CO2 emissions of 35.9 Gt/year - 2014 (co2.earth, 2018). For most Western countries, 

considerable effort has been given to reducing pollution contaminants from the atmosphere, 

but very little is being done in terms of large-scale application trials of sequestration methods 

(Gibbins & Chalmers, 2010). 

Having raised this issue this creates the context for the research question - In what ways can 

CCS technology developments help manage the impact of CO2 emissions on climate change? 

3. Methodology 

Examining strategic insights into CCS technological developments relating to climate change 

interventions demands a qualitative inquiry to help discriminate more effectively the various 

issues and obstacles raised (Hill, Thompson, & Williams, 1997). This research orientation 

targets research group senior managers‟ opinions as authoritive „knowledge agents‟ (Benn et 

al., 2008) originating from distinctive CCS managerial project experiences. These have been 

determined as suitably focused on the research concerns (Cassell & Symon, 2004) and 

providing material observations (Sutton & Austin, 2015) regarding current topical practices in 

relation to CCS developments (Hansson & Bryngelsson, 2009).  

The research employed a semi-structured interview design process from a subjective 
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knowledge perspective (Kvale, 1996). Because of the sensitivity and impact of the operating 

environmental issues and the lack of published research in this area, this methodology is 

designed for constructing appropriate contextual data outcomes (Qu & Dumay, 2011).  

Seventeen (17) leading research group/representatives located at multiple research sites 

within Europe, US and Asia with a mandated research directive to assess/investigate climate 

change impacts of CO2 and other gas emissions for governments were targeted. This closed 

population, were all contained within an identified research frame (Ritchie & Lewis, 2003), 

which was made up of all senior-level project managers who had on-going, direct CO2 

environmental sequestration project related experiences.  

This work is focused on the managerial issues raised when professional groups conduct 

research and development of CO2 sequestration technologies. Respondents were chosen 

through employing the approach of a population of interest (Carman, 1990) thus ensuring 

empirical adequacy (Spanos, 1990) where no selected project manager was considered out of 

research scope. A pilot study was carried out with three (3) respondents - chosen at random - 

from the population and excluded from the main interview process following Maxwell (2013) 

- leaving 14 senior managers as a focus for the main interviews. The result of which changed 

the language and the logic of the questions posed respondents (Kim, 2011) and created a 

more cognisant and rationalised question sequencing (James & James, 2011). 

All interviews were conducted in English and took approximately one hour (Ward et al., 

2015), which were also recorded with permission (Duranti, 2007). Each individual was 

questioned using an identical set of prepared open-questions (Gray & Wilcox, 1995), 

modified through the use of supplementary speculative probing questions (Punch, 2014). 

Each individual‟s verbatim transcription - was returned to each respondent for comment, 

correction, addition or deletion and return (Harris & Brown, 2010). Whole-process validity 

(Denzin & Lincoln, 1998) through methodological coherence (Altheide & Johnson, 1998) 

was preserved by conjoining the adopted main research question to the data outcomes 

(Stenbacka, 2001).  

In terms of the data analysis procedure, each interview was independently examined raising 

discernible codes/themes (Dey, 2005) relative to the thematic analysis (Glaser, 1992) using 

NVivo 11. No part of any interview discourse was left uncoded (Rubin & Rubin, 2005) and 

the complete outcome fully represented the respondent‟s views through cyclic-progressive 

coding-sequences (James, 2015). Themes were developed out of the data interrogation where 

further sub-theme analysis was conducted using all available complete data sets (Harwood & 

Garry, 2003). The narrative that developed was based on applying „credibility‟ (Johnson, 

1997) and „dependability‟ (Lincoln & Guba, 1985) in place of „reliability‟ (Strauss & Corbin, 

1990). This underpins reasoning as “best explanation” (Achinstein, 1992) and assembling 

raised notions and ideas in new ways (Anderson, 1987) through grounded theory application 

(Noble & Mitchell, 2016) and towards the most valuable outcome (James & James, 2011). 

Finally, this research focus utilises authentic observations reflecting the narrative and 

experience level of research group leaders through robust rigour (Seale & Silverman, 1997) 

and the impact of their practices (Lambsdorff, 1998) and were designed to help build an 
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analysis in the „interests of the public good‟ – as public funding underpins most research 

adopted by the research respondents.  

4. Results 

The research outcomes are illustrated below in Table 1 and consists of four (4) main themes – 

Emissions, Socio-Political Will/Government Strategy, Technical Development and 

Underground Strategies, Marketing and Costs; and fifteen (15) sub-themes with 309 

conversation targets. The discussion focuses on the main theme elements. The respondent‟s 

voice is revealed by the stated ad-verbatim dialogue, reflecting the direct expression of the 

respondent‟s opinion (Cassell & Symon, 2004), where the reporting format is directly 

informed/derived from Gonzalez (2008) and also Daniels et al. (2007). Consequently, the 

explanations that are presented are considered internally coherent (Coombs, 2017) adding to 

the value of the consequent analysis whilst maintaining respondent confidentiality (Kaiser, 

2009).  

Table 1. Primary Outcomes - Research question, themes and conversation targets 

Research Question 

In what ways can CCS technology developments help manage the impact of CO2 emissions  

on climate change? 

Main Themes Sub-Themes Conversation Targets Cited Respondent # 

Emissions Time-frames 

Politics of Emission Controls 

Facilitating Issues 

17 

26 

16 

4, 10, 11 

 Total 59  

Socio-Political/  

Government Strategy 

Political Will 

Dichotomy of Need 

Safety 

Legal Stance 

28 

13 

16 

17 

1, 3, 8, 9 

 Total 74  

Technical Development  

and Underground 

 Strategies 

Trials 

Technical Focus 

Government Leadership 

Learning from Other Systems 

24 

21 

20 

14 

2, 5, 7, 14 

 Total 79  

Marketing and Costs Economic Model 

Enabling Technology 

Focus on Profit 

CO2 Marketing 

25 

31 

26 

15 

6, 10, 12, 13 

 Total 97  

The results are stated here, where each sub-theme theme is placed within each respective 

associated main theme:  

Main Theme – Emissions: 
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In terms of Time-frames. one respondent (11) suggested that, …It can’t be ignored anymore. 

Look at the weather this summer. It can only get worse…  

In terms of Politics of Emission Controls, one respondent (4) advocated that, …The 

government is too short-sighted. It doesn’t share the same ethos as most climate change 

environmentalists. Consequently, if it can’t sort out the emissions, then how will it lead CO2 

sequestration schemes and its storage?... 

In terms of Facilitating Issues, one respondent (10) intimated that, …Reductions in emissions 

don’t work. We have to extract. There is no way around it. Once people understand this it will 

become a reality…  

Main Theme – Socio-Political Will/Government Strategy: 

In terms of Political Will, one respondent (3) advised that, …Many countries don’t want to do, 

but Western governments must lead. However, there is an enigma when first world countries 

sequester CO2, and third world countries continue with coal burn like China and India. This 

shouldn’t happen… 

In terms of Dichotomy of Need, one respondent (8) voiced that, …There needs to be a 

binding legal requirement for all countries in the short-term to store as much CO2 as they 

produce. This will mean that the more efficient economies can balance their CO2 emissions to 

zero level. But they can also lead by sequestering an increasing amount towards reducing 

CO2 levels to pre-industrial states. That will be the key…  

In terms of Safety, one respondent (1) enunciated that, …Climate change is happening all 

around us. We need to ensure CO2 is extracted and stored safely - probably in large storage 

facilities underground… 

In terms of Legal Stance, one respondent (9) intimated that, …Many countries recognise the 

climate change issue with CO2, but are powerless to do anything about it because no country 

can impose any emissions reduction on any other country. As a consequence, most Western 

countries can go zero-carbon burn, only to have 3
rd

 world countries still emit CO2 a will. 

Legal pressures must be brought to prevent this… 

Main Theme – Technical Development and Underground Strategies:  

In terms of Trials, one respondent (14) advised that, …There are some trials of CO2 

sequestration systems available, but mostly in large single emitter sites. But they are still 

unproven. Our orientation should be to extract and store - whether in tanks or underground. 

Underground can be used for large amounts of extraction, but no one is developing small 

extraction technologies for homes or small offices, where such technology can be diversified 

throughout cities…  

In terms of Technical Focus, one respondent (2) suggested that, …There is technology 

available to extract CO2 at the point of emission, but it is not widely used. That is sad. The 

more such technologies is used and developed, the more likely it will become mainstream… 

In terms of Government Leadership, one respondent (5) submitted that, …I would say clearly 
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that letting politicians run the process of developing, finding storage places and then manage 

it. That would be very dangerous. Better we use scientists and engineers. They should know 

what they are doing…  

In terms of Learning from Other Systems, one respondent (7) pinpointed that, …Y’know that 

we had the debacle with nuclear waste deposition, well think about what the problems we will 

have when we move to CO2 deposition. The nuclear industry is doing no one a favour here, as 

they will make it very difficult for just as serious issues…  

Main Theme – Marketing and Costs: 

In terms of Economic Model, one respondent (10) advocated that, …Economics doesn’t seem 

to work at present for CO2 sequestration. The economic mode that should be adopted is 

zero-cost - for now. Later, there will need to be a tax model that relates to provision solely for 

CO2 sequestration - something like a sugar-tax… 

In terms of Enabling Technology, one respondent (13) asserted that, …Like most new 

technologies, which ones should be used, and for what purpose. Going small, and extracting 

small amounts with small machines, but having many of them, will in itself have a 

wide-ranging effect on CCS. The costs are more likely to be borne with larger projects, rather 

than smaller ones. Infrastructure build should then move to accommodate smaller units and 

provide regional/city-wide schemes for storage… 

In terms of Focus on Profit, one respondent (6) described that, …the government orientation 

appears to be - how much money can be made from CO2 sequestration?, rather than on what 

is good for the environment. This is a negative response. The government has got it wrong. 

They need to rethink their focus for carbon taxes and place the money in sequestration 

schemes. No more carbon tax for profit schemes…  

In terms of CO2 Marketing, one respondent (12) intimated that, …Many countries are 

developing policies now, but no practical engagement. Marketing schemes for CO2 have to be 

developed. It is folly to work like this, as there is limited funding. It is a disaster that can be 

mitigated. It will take many years, but it has to start soon…. 

5. Discussion 

Consequently, the research discussion for this study targets the final theme outcomes as 

below: 

5.1 Emissions 

The data suggests that moving the world towards sustainable development will require 

changes to attitudes and how countries participate in technology development relating to 

carbon management and capture (Maroto-Valer, 2010) as it is considered a decisive strategy 

in the mitigation of emissions of CO2 (Leung, Caramanna, & Maroto-Valer, 2014). Therefore, 

the need to extract emissions from the atmosphere is directly linked to changing weather 

patterns associated with rising temperatures above those attributed to the Kyoto protocol 

(UNFCCC, 1997).  
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The presented evidence appears to indicate that the EU does not require CCS developments 

(CCS Policy & Regulation, 2009) which is a major barrier to its development. This illustrates 

clearly the consequences of biased political will of major actors in world climate change 

through CO2 emissions as CCS technology developments are just beginning or at best slow in 

its uptake (Toikkaa, Kojo, & Kainiemi, 2014). However, this must be seen in the context of 

present CCS mechanisms that overshadow CCS extraction developments that are often 

associated with a social undertaking, leading to managing sustainable development only from 

the user-side (Pires, Fidélis, & Ramos, 2014). Whilst these programmes are useful, they do 

not offer any underpinning capability to manage - or more importantly - to reduce emissions. 

Therefore, extraction may become the norm in future considerations of emissions 

management. 

5.2 Socio-Political Will/Government Strategy 

The data suggests that CCS appears to be a misunderstood technology, and that 

socio-political support is thus exacerbated by lack of overall education and direction. Political 

issues appear to influence the major cost of funding research, rather than the essential and 

necessary scientific basis for the CCS programmes which continue to ignore the overall 

social cost (IPCC, 2005). However, there are major countries – Western and 3
rd

 world – 

whom resist such measures and would gladly appear to let other countries take the burden of 

reducing the levels of CO2, whilst they continue to be large primary emitters of CO2 (Cole, 

2015; IPCC, 2014). Since it is expected that 3
rd

 world countries will emit 75% of the global 

emissions in the next 25 years (EIA, 2007) there is no consensus/agreements on a global 

solution for this (Ostrom, 2014). This underpins the problems of socio-politics and the 

significance of the issues raised during the last IPCC world meeting in October in Korea 

(IPCC, 2018), which is further evidence of the world‟s political and social indifference when 

considering CO2 reduction emission polices. 

The research data assists the consideration of possible legal frameworks underpinning CCS 

development, deployment and management that have been assessed (CCS Policy & 

Regulation, 2009). However, the level of commitment in providing meaningful measures and 

opportunities for consistent application and functional scope of CCS technologies remains 

poor (Karayannis, Charalampides, & Lakioti, 2014). This also provides barriers to future 

development/support contributions. Therefore, there is a need to rationalise funding 

developments that are focused on mitigating climate change, rather than funding programmes 

associated with popular environmental concerns of less persuasive significance. 

5.3 Technical Development and Underground Strategies 

The data indicates that there is no specific operational scheme to off-set sequestration costs 

for CO2 or any other greenhouse gas, which could be utilised for the development and 

installation of CO2 infrastructure, rather than just as a carbon emission price (Talbot, 2014). 

However, this may be helped through urban schemes where transport and storage are taken 

under the direct control of governments. Thus, product stewardship notions (Bennet at al., 

2018) through civic ecological development (Krasney & Tidball, 2012) can be used for local 

CO2 capture, but does not seem appropriate for its transport and storage aspects of CCS 
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applications.  

Although it was recognised by respondents that more was needed to be done to provide a 

wider platform for extraction through low-yield, small sustainable capture units (suitable for 

city buildings). The data clearly indicates that little development has been conducted in such 

areas (IEA, 2007b) and more research on costs associated with this model of CO2 

management needs to be carried out. The EU for example, has promoted a funding 

programme to support the advances and application of such new technologies (ec.europa.eu, 

2018a). The indications are from the data that professional individuals in the community want 

to develop and use CO2 sequestration - not just recycle their waste - leading to a CO2 

sequestration credit (Sanchez et al., 2018) in order to offset CO2 emissions. However, the 

question of how to engage the ordinary user within a polluted environment using social 

norms (Huber, Viscussi, & Bell, 2018) as CCS is not as yet, very well understood (Braun et 

al., 2018), and differs very little from its 2004 position (Shackley, McLachlan, & Gough, 

2004). The deployment of such sequestration methods is therefore virtually non-existent. This 

also illustrates the issues surrounding negative emissions (Lenzi, 2018) or a carbon-negative 

future (Minx et al., 2017). There is also the need to counter Anderson & Peters‟ (2016) 

gloomy notion that such developments would lead to a carbon addiction, as since the 1750s 

society has largely become used to this resource and most find it a necessity. From this, it 

would appear that the managers of the various research groups recognise the possible impacts 

of such a strategy would have but cannot provide ways or methods to even translate such 

ideas on the ground because of a lack of funding (de Coninck, de Best-Waldhober, & 

Groenenberg, 2010).  

The data advocates that too much emphasis is placed on large surface single-point emitter 

technology development in terms of underground use of enhanced oil recovery (Green & 

Willhite, 2018) - which is presently the only utilised economically viable method for CO2 

capture. The wider costs, however, are difficult to determine effectively (Simbeck & Beecy, 

2011). These sequestration processes only become effective if there are large underground 

geologic storage basins where captured CO2 can be pumped into the available reservoirs 

(Folger, 2009).  

Consequently, there is an obvious imperative for CO2 sequestration (Benson & Cole, 2008; 

(IPCC, 2005; MIT, 2018) and an immediate requirement for governments globally to start 

funding the development, application and sustained process of CO2 sequestration from the 

atmosphere and store CO2 either in deep geological storage or in suitably framed storage 

points on the surface (IEA, 2013; Keohane, 2015; IEA, 2017; IChemE Energy Centre, 2018). 

This is likely to be long term and for some generations it will become a normal activity. 

5.4 Marketing and Costs 

The data and subsequent analysis raised issues revolving around carbon prices and the 

problems instituting a viable carbon market. To expand on this, in 2015, the US government 

calculated the social cost of carbon as US$36 (EPA, 2016), initialising the concept that CO2 

markets can be found to fund measures to deal with the expected reductions of CO2 emissions, 

but not the full costs of emissions (Newbold et al., 2013). However, as depicted earlier in this 
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paper, suggestions of user pay‟s (for emissions) can only go so far because there are 

speculations that the level of CO2 in the atmosphere could go upto 1300ppm (408ppm at 

present – NOAA, 2018). 

The data analysis further suggests that economic aspects of reducing fossil fuel global energy 

subsidies (US$400-600Bn/year - Espa & Rolland, 2015) would lead to significant reductions 

of emissions – as much as by 20% (WHO, 2018). Thus, adding cost to the end user, but 

would not appear to reduce the overall level of CO2 in the atmosphere. A further issue that 

was raised from the data was the inability to understand what the level of CO2 prices would 

be, as in many energy markets, the CO2 pricing appeared to be embedded, hidden and 

fractured (IEA, 2007a). 

This study data has also pointed to the notion that there is a market failure for CO2 

sequestration because of market distortion subsidies (Kuntze & Moerenhout, 2013) and this is 

possibly one of the issues underpinning why it is an unexplored economic space.  

The raised economic pressures of carbon pricing are presently constituted in 2 schemes 

(World Bank, 2018) - ETS (for example, ec.europa.eu, 2018b) (establishes price of carbon for 

Greenhouse gases) and Carbon Tax (a defined rate on greenhouse gas emissions). These 

schemes provide little in the way of an economic incentive to rationalise a system to extract 

CO2 from the atmosphere. This illustrates that up until now, rather than deal with the 

emission through carbon capture and storage (CCS) mechanisms and associated technologies, 

Western countries in particular, prefer an economic model that has a price and therefore an 

attached profit benefit. This makes individuals pay for greening society requirements, rather 

than what is required at the industrial level, where governments should pay. Consequently, 

large single-point emitters will only marginally address the emissions, but not lead to carbon 

negative outcomes – hence the possible false promise and unclear premise underpinning the 

present CO2 sequestration motive (Frynas, 2005). 

6. Conclusions 

The data supports the notion that the lack of effective and efficient CCS technologies coupled 

with its commercial immaturity appears to be related to the inadequate funding directed to 

climate change research projects (Sanchez et al., 2018; Gibbins & Chalmers, 2008). Thus, 

underfunded commercial innovation is a barrier to appropriate CCS developments, which is 

also attributed to the lack of socio-political outcomes associated with inadequate political will 

(Lockwood, 2018), an unrealistic commercial undertaking and prevalent profit-based 

business orientations – negatively requiring making money from carbon emissions through 

carbon pricing (Klenert et al., 2018). Further, there appears to be a need for a paradigm shift 

to underpinning strategies to engage grass-roots individuals in order to utilise such emissions 

reductions technologies.  

Politics in general, and political science specifically, realistically remains a challenge in 

framing the case for climate change (Keohane, 2015), resulting in a hostile, malign politics of 

populism – polarising and acting against climate change developments (Lockwood, 2018). 

Further, the present UN Secretary General - Antonio Guterres states unequivocally that if the 
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world doesn‟t make an immediate change by 2020, there is a risk of “runaway climate 

change” (BBC, 2018), reflecting the “paralysis of leaders”. A follow up session of the IPCC 

(2018) discussed a special report on Global Warming in Korea where there was a failure to 

determine how to effectively proceed. Further, the UN Secretary General in 2019 stated that 

there was a “lost opportunity” towards an integrated carbon mitigation agreement for creating 

a carbon-neutral world by 2050 (UNFCCC, 2019) as the 2018 outcome was echoed. However, 

this is still considered myopic vision, as the only way forward is to truly mitigate climate 

change is through CO2 sequestration. This was further exacerbated with another “failure” to 

engage in climate change at the Madrid Conference of the Parties (COP25, 

2019). Nevertheless, it is clear from the evidence that CCS technology development lacks 

political and financial incentives for its positive implementation (IEA, 2013) resulting in a 

slow take-up of its possibilities (Scott et al., 2013). Further, a two-stage CO2 sequestration 

process may need to be thought through, where stage one refers to dealing with current 

emissions sequestration levels; and stage 2 dealing with the reduction of atmospheric CO2 

levels to pre-industrial age levels. 

This leads to the contention that CCS is and will become an increased priority to consider and 

apply (Karayannis, Charalampides, & Lakioti, 2014). Consequently, CO2 sequestration 

schemes need to be given more robust standing in the struggle for a carbon-negative future, 

not just a carbon-zero future especially as present level of “global warming is unparalleled in 

2000 years” (BBC, 2019b). 
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