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Sustainability, Need, Limitations and Equity
• The notion of needs – the essential needs of the 

world’s poor, to which overriding priority should be 
given to eradicate poverty

• The belief in limitations – imposed by the 
environment’s ability to meet present and future 
needs

• More then just ‘you should not destroy the basis of 
your own existence’ - it is really more a question of 
equity between generations and within generations



12/20/22

2

Risk and Equity
• Dispute between environmentalists and 

economists is not only about capacity of 
technology.

• We do not understand our environment 
enough, so how do we deal with 
indeterminate risks?

• Economists iron out risks by averaging, whilst 
environmentalists highlight the risks only.

2010 EYJAFJALLAJÖKULL AND FIMMVÖRÐUHÁLS ERUPTIONS
IN ICELAND

2004 INDIAN OCEAN EARTHQUAKE AND TSUNAMI

2021 WILDFIRES IN CANADA

The Arguments put forward… 
• What should be done is investments in 

substitutes   OR   investments in education 
to curtail the use of that natural capital?

• Another aspect is the idea of a ‘natural’
capital that cannot be substituted by 
technology and must be preserved 
absolutely.

Plitvice Lakes, Croatia

Madeira Island, Portugal

Comino Island, Malta

https://www.europeanbestdestinations.com/
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Environmental Costs
• Historically the environmental costs of human activities have been 

easy to ignore.

• Market forces have not succeeded in properly pricing environmental 
assets.

• Most of these are easily accessible and therefore easily exploited.

• Pollution and resource depletion result from environmental costs not 
being adequately paid.

• Part of what environmental legislation does is internalise these costs.

Are costs real?

Human Activity Environmental Cost
Using Environmental Resources Resource depletion

Damaging of Environmental Assets Remediation

Creating Risk of Environmental Damage Monitoring and prevention

Causing danger to the public Emergency procedures

Source: Adapted from McLoughlin and Bellinger, 1993, pages 152-153
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Sustainability and Climate Change
The Intergovernmental Panel on Climate Change 
(IPCC) Sixth Assessment Report (AR6) is clear in 
• (i) attributing the widespread and rapid changes we 

are experiencing in the atmosphere, ocean, 
cryosphere and biosphere to human influence; 
• (ii) describing the scale of recent changes across the 

climate system as unprecedented over many centuries 
to many thousands of years, and 
• (iii) providing the evidence of observed changes in 

weather and climate extremes in every region of the 
globe with heatwaves, heavy precipitation, droughts 
and tropical cyclones, all attributed to human 
influence (IPCC, 2021).

Sustainability and Climate Change
• In summer 2021 the United Nations Chief António Guterres dubbed the 

IPCC AR6 scientific report as a “code red for humanity”. The IPCC 
scientists warn of global warming of 2ºC being exceeded during the 21st

century and that unless rapid and deep reduction in CO2 and other 
greenhouse gas emissions occur, achieving the goals of the 2015 Paris 
agreement, of limiting the increase in global temperature to 1.5ºC, will 
be impossible.

• The report states that net anthropogenic 
greenhouse gas emissions have increased 
since 2010 across all major sectors globally.



12/20/22

5

Climate Change – a definition

A change in the state of the climate that can be identified (e.g., by 
using statistical tests) by changes in the mean and/or the variability of 
its properties and that persists for an extended period, typically 
decades or longer. Climate change may be due to natural internal 
processes or external forcings, or to persistent anthropogenic changes 
in the composition of the atmosphere or in land use.

Climate varies continually on all time scales. Detection of climate 
change is the process of demonstrating that climate has changed in 
some defined statistical sense, without providing a reason for that 
change. Attribution of causes of climate change is the process of 
establishing the most likely causes for the detected change with some 
defined level of confidence. 

Source: https://archive.ipcc.ch/pdf/special-reports/srex/SREX-Annex_Glossary.pdf
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CO2 concentrations over 
10,000 years and over 800 
thousand years. 

Source: Scripps Institution of 
Oceanography, 2022; Keeling et al., 
2001; MacFarling Meure et al., 2006; 
Lüthi et al., 2008. 
https://keelingcurve.ucsd.edu/permis
sions-and-data-sources/

https://archive.ipcc.ch/pdf/special-reports/srex/SREX-Annex_Glossary.pdf
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https://climate.copernicus.eu/last-four-years-have-been-warmest-record-and-co2-continues-rise
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Figure 2.2 Global sea level rise for the period 01/1993 to 05/2017

Source: Downloaded 2nd January 2019 from EU Copernicus Marine Service Information http://marine.copernicus.eu/science-learning/ocean-

monitoring-indicators/

(1) Complex social and ecological 
systems
• Much of the change that happens to natural ecosystems is due to 

human interrelationships.

• In order to manage resources and the environment it is necessary to 
think in terms of socio-ecological systems and the way they work.

• Although it makes a lot of sense to think of the problem in this 
manner, implementation on the ground can be quite challenging.
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Questions about socio-ecological 
systems
• What should be the scope and nature of the social and ecological systems to be 

considered, along with their interactions?
• Where do we begin to start understanding what are often termed complex 

adaptive systems , which are normally evolving and influenced by multiple and 
interacting forces?
• Given most of our knowledge is incomplete and sometime inaccurate, how do 

we handle the complexity and uncertainty associated with the socio-ecological 
system?
• How do we identify, understand, and bring together the different values, 

aspirations, motivations, preferences and capacities of different stakeholders 
when there is (almost always misunderstanding, mistrust and conflict)?

(2) The Anthropocene
• Earth is 4.54 billions years old. 

• In 2000 Crutzen and Stoermer 

suggested a new epoch – the 

Anthropocene.

• Humankind’s activities and impact 

had become a major geological and 

morphological force and it was time 

to recognize it as a reality.Mitchell, B. 2019. Resource and Environmental Management. OUP
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The Anthropocene

• The International Commission on Stratigraphy assigned a subcommittee to 
provide recommendations of this proposal.
• In Oslo in April 2016 the committee voted in favour of officially declaring the 

Anthropocene - designated to have begun in about 1950.  
• This recommendation was passed on to the International Geological Congress 

which approved it in Cape Town in August 2016. 
• The basis for the recommendation was the remarkable acceleration of CO2 

emissions, sea-level rise, mass extinction of species and deforestation and 
development (Carrington, 2016)

• The task now is to identify the markers in geology: nuclear radiation, CO2, 
nitrogen and phosphate in soil?

(3) Wicked Problems (Rittel & Webber, 1973)

• The wicked problem concept revolves around the planning problems 
which are challenged by numerous stakeholders with diverse values, 
attitudes and preferences which makes identifying solutions very 
difficult.
• “Planning problems are often ill-defined; and they rely on elusive 

political judgement of resolution (note that social problems are never 
solved - at best they are re-solved over and over again).
• The choice of “wicked” describes problems to reflect attributed such 

as malignancy, viciousness, trickiness and aggressiveness. They list 10 
properties of Wicked Problems:
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Mitchell, B. 2019. Resource and Environmental Management. OUP

Climate Change as a Wicked Problem

• Lazarus (2009) terms climate change as a “super wicked problem” 

because of:

• The legal and regulatory difficulties

• Short/long term variations of impact on cost and benefits shift over time

• Impacts occur at different scales adding complexity and uncertainty

• Science behind climate change and role of human has been constantly 

challenged

• At national scale, many just want to protect their economy
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(4) Tipping Points

• The concept of tipping points is very important in environmental 
management.
• Just as the change from one epoch to the other were relatively drastic 

due to external changes (Holocene from a lengthy glacial episode to a 
more variable climate) there can be sudden shocks to the earth 
system to change once again – critical transitions.
• These are gradual, steady, and cumulative change in complex socio-

ecological systems may evolve incrementally to reach a tipping point, 
a term to identify a catastrophic bifurcation.
• When a tipping point is reached, a minor driving trigger can propel 

the system into a totally different state – positive or negative.

Global map of potential 
tipping cascades. The 
individual tipping elements 
are color- coded according 
to estimated thresholds in 
global average surface 
temperature (tipping 
points). Arrows show the 
potential interactions 
among the tipping elements 
based on expert elicitation 
that could generate 
cascades.

Steffen et al. 2018   Available at https://www.pnas.org/content/pnas/115/33/8252.full.pdf

https://www.pnas.org/content/pnas/115/33/8252.full.pdf
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Source: https://www.eea.europa.eu/data-and-maps/indicators/transport-emissions-of-greenhouse-
gases/transport-emissions-of-greenhouse-gases-11

Source: https://www.pnas.org/content/pnas/115/33/8252.full.pdf

https://www.eea.europa.eu/data-and-maps/indicators/transport-emissions-of-greenhouse-gases/transport-emissions-of-greenhouse-gases-11
https://www.pnas.org/content/pnas/115/33/8252.full.pdf
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The Hothouse Earth Pathways 

Source: Steffen et al. 2018
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Can the Paris Agreement target be reached?

• The total carbon budget from 1870 is about 1,000 Gt C (emitted as 
CO2) for a 66% probability of meeting the 2oC target.
• Cumulative human emissions (fossil fuels, cement, land use) from 

1870 to 2018 were about 585 Gt C, leaving 415 Gt C in the budget.
• Accounting for non-CO2 gases (e.g. N2O) reduces the C budget by 210 

Gt C.
• The remaining budget is 205 Gt C in total.
• At current rates of 10 Gt C per year, the budget would last only two 

decades.

Sources: IPCC AR5 

Keep up to 
date with the 
Climate 
Action
Tracker online
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Conclusions: Building Resilience in a Rapidly 
Changing Earth System (Steffen et al. 2018)
• Even if a Stabilized Earth pathway is achieved, humanity will face a turbulent road of 

rapid and profound changes and uncertainties on route to it—politically, socially, and 
environmentally—that challenge the resilience of human societies. 

• Stabilized Earth will likely be warmer than any other time over the last 800,000 years 
at least (that is, warmer than at any other time in which fully modern humans have 
existed).

• Our analysis suggests that the Earth System may be approaching a planetary threshold 
that could lock in a continuing rapid pathway toward much hotter conditions—
Hothouse Earth. 

• This pathway would be propelled by strong, intrinsic, biogeophysical feedbacks 
difficult to influence by human actions, a pathway that could not be reversed, steered, 
or substantially slowed. 

• Where such a threshold might be is uncertain, but it could be only decades ahead at a 
temperature rise of ∼2.0 °C above preindustrial, and thus, it could be within the range 
of the Paris Accord temperature targets. The impacts of a Hothouse Earth pathway on 
human societies would likely be massive, sometimes abrupt, and undoubtedly 
disruptive.

Source: https://science.sciencemag.org/content/sci/355/6331/1269.full.pdf

https://science.sciencemag.org/content/sci/355/6331/1269.full.pdf
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Source: https://www.medecc.org/climate-and-environmental-
change-in-the-mediterranean-main-facts/

https://www.medecc.org/climate-and-environmental-change-in-the-mediterranean-main-facts/
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Climate Change in Malta 
Inventory and Obligations

Malta’s Communication to the UNFCCC

• The last report was the Seventh National Communication of Malta 
under the UNFCCC, in 2017.

• Malta reports on its progress towards reduction targets and the 
measures implemented and planned.

• Available at 
https://unfccc.int/sites/default/files/resource/42967815_Malta-NC7-
1-NC7_Malta_2017_final.pdf

https://unfccc.int/sites/default/files/resource/42967815_Malta-NC7-1-NC7_Malta_2017_final.pdf
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Source: MRA

Malta: Emission trends 
1990-2018

Source: MRA

Challenging sectors 

Road Transport contributes to 
86% of the total emissions from 
Transport.

Industrial Processes where 
fluorinated gases have high 
global warming potential (GWP)

- Hydrofluorocarbons (HFCs)
- Perfluorocarbons
- Sulphur hexafluoride



12/20/22

21

Malta’s Obligations

• Malta ratified the UNFCCC in 1994 and the Kyoto Protocol in 2001. These 
ratifications were made on the basis of non-Annex I status. To this effect, 
Malta did not immediately take on any quantified emission limitation or 
reduction obligations under these international instruments; thus, it did 
not have a quantified target for the limitation or reduction of greenhouse 
gas emissions for the first Kyoto Protocol Commitment Period (CP1; 2008-
2012). 

• Its accession to the European Union in 2004 meant that Union legislation 
related to climate action became also applicable to Malta. The overarching 
legislative framework that implements EU greenhouse gas emission 
mitigation policy is currently built on three main pillars, namely: 
• Monitoring Mechanism
• EU Emissions Trading Scheme
• Effort-Sharing Decision:

Changes to obligations and Paris Agreement

• An important development for Malta in respect of its climate change 

policy was the approval, in 2010, of its request (submitted to the 
Conference of the Parties to the UNFCCC in 2009) to become an 
Annex I party to the UNFCCC.

• The Paris Agreement, a landmark agreement on Climate Change, was 

adopted at the 21st Session of the Conference of the Parties (COP 21) 
to the United Nations Framework Convention on Climate Change 

(UNFCCC) on 12th December 2015. 

• Malta was amongst the first EU MS to ratify the agreement on 5 

October 2016. 
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Malta’s Targets

• Projected emissions are evaluated against emission reduction targets 
applicable for Malta under the Effort Sharing Decision. 
• This Decision sets a target for Malta limiting emissions to a level not higher 

than 5% over 2005 levels, by 2020. 
• Furthermore, the Decision establishes a trajectory of interim targets for the 

years up to 2020, in accordance with the rule that “each Member State with 
a positive limit under Annex II [to the Effort-Sharing Decision] shall ensure 
[...] that its greenhouse gas emissions in 2013 do not exceed a level defined 
by a linear trajectory, starting in 2009 on its average annual greenhouse gas 
emissions during 2008, 2009 and 2010, [...] ending in 2020 on the limit for 
that Member State as specified in Annex II”. 
• Emissions not falling under the scope of this target include emissions covered 

by the EU ETS Directive (i.e. CO2 emissions from the power plants), emissions 
in the LULUCF sector, and CO2 emissions from civil aviation. Emissions from 
international marine bunkering and international aviation are also excluded. 

Source: Malta 
7th

Communication 
to the UNFCCC
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Modelled Climate Change
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Thank you

maria.attard@um.edu.mt

@MTMariaATT


