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TECHNOLOGY NEEDS FOR ADAPTATION TO 
CLIMATE CHANGE 

WORKING GROUP VI 

INTRODUCTION 

1. This paper summarises the undertakings of the experts engaged on Working Group 
VI to contribute to the second phase of the UNDP-GEF project – Enabling the 
United Nations Framework Convention on Climate Change (UNFCCC) 
commitments.  

Objectives 

2. The objectives of the Study were to: 
 

• Evaluate the technology needs identified in Malta’s First National 
Communication(FNC) in the light of available technology and local conditions; 

• Identify the technologies currently used in specific vulnerable sectors in Malta; 

• Identify adaptation technologies for various sectors and prioritise them; 

• Identify barriers for the introduction of certain technologies; 

• Describe the technology needs identified for adapting to Climate Change and any 
subsequent mitigation measures required; and 

• Propose ways of implementing new adaptation technologies, identifying how to 
overcome the barriers for each. 

Methodology 

3. This paper is based on the Terms of Reference for Working Group VI: Technology 
Needs for Adaptation to Climate Change.  The Working Group (WG) was 
established by the Project Manager (PM) and National Expert – Consultant (NEC) 
and approved by the National Project Director (NPD).  The WG consists of a group 
of experts with the responsibility to investigate the technology needs for adaptation 
to the adverse effects of climate change, in accordance with the National Action Plan 
published as part of the First National Communication to the UNFCCC (MRAE, 
20021).  

4. In compiling this Report, the Working Group was guided by the recommendations 
contained in the UNDP/GEF’s handbook (also referred to as the TNA handbook) for 
methodologies for technology needs assessment2 and follows on Malta’s First 

                                            
1 Ministry for Rural Affairs & the Environment, 2002, The First Communication of Malta to the United Nations 

Framework Convention on Climate Change 
2 UNDP, 2002, A UNDP/GEF Handbook on Methodologies for Technology Needs Assessment. 
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Communication.  Experience of other countries and additional research were used to 
supplement local information.  The TNA handbook recommends that although each 
country should adapt its assessment to its particular circumstances the following 
framework should be followed: 

• Overview of the technologies currently in use; 

• Identification of criteria for assessment; 

• Selection of key technologies; 

• Identification of barriers and policy needs; and 

• Definition and selection of actions. 

5. In view of the short timeframe available for the formulation of this assessment and 
report, no detailed consultation has been undertaken and the recommendations in 
this report are a result of professional judgement by the authors.  It is therefore 
recommended that the contents of the Report be made available for public 
consultation, especially in view of the fact that the implementation of adaptation 
measures may involve civil society, would bear a cost, and could also have social 
effects. 

VULNERABILITY AND ADAPTATION 

6. In order to understand the potential for adaptation, especially in small island states, a 
clear understanding of what adaptation is, is essential.  The following is one definition 
based on Smit et al., 20003: 

“Adaptation is the adjustment in natural or human systems in response to actual or 
expected climatic stimuli or their effects, which moderates harm or exploits beneficial 
opportunities.” 

7. Hence, various types of adaptations can be distinguished, including: 

• Anticipatory and reactive adaptation; 

• Private4 and public participation; and 

• Autonomous and planned adaptation. 

(Smit et al., 2000) 

8. It is therefore evident that adaptation is a very broad process, which includes 
different facets according to: (i) who or what needs to adapt, (ii) the timing of the 
adaptation, (iii) the reason behind the adaptation, and (iv) other factors. 

                                            
3 Smit, B., I. Burton, R.J.T. Klein and J. Wandel, 2000: An anatomy of adaptation to climate change and 

variability.  Climatic Change, 45(1), 223–251. 
4 This includes individual households and commercial companies. 
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9. Adaptation is closely related to the concept of vulnerability, since the degree of 
adaptation required is directly related to the extent of vulnerability (or risk) that the 
particular system is exposed to.  Vulnerability can be defined as follows: 

”Vulnerability is the degree to which a system is sensitive to and unable to cope with the 
adverse impacts of climatic stimuli.  Vulnerability is a function of a system’s exposure and its 
adaptive capacity.” 

10. Thus, adaptation is a process through which the vulnerability to climate change 
(whether at a system, local, country, or global level) is reduced either by minimising 
exposure or maximising adaptive capacity. 

11. Anticipatory adaptation measures are particularly attractive in that they are normally 
also less expensive and result in the mitigation or elimination of the problem before it 
actually happens5.  Examples of anticipatory adaptation strategies include (from Klein 
& Tol, 19976): 

• Increasing robustness of infrastructural designs and long-term investments (e.g. by 
extending the range of temperature or precipitation a system can withstand without 
failure, and changing the tolerance of loss or failure, for example by increasing economic 
reserves or by insurance); 

• Increasing flexibility of vulnerable managed systems (e.g. by allowing mid term 
adjustments (including change of activities or location) and reducing economic lifetimes 
(including increasing depreciation)); 

• Enhancing adaptability of vulnerable natural systems (e.g. by reducing other (non-
climatic) stresses and removing barriers to migration (including establishing eco-
corridors)); 

• Reversing trends that increase vulnerability (“maladaptation”) (e.g. by introducing 
restrictive zoning to prohibit development in vulnerable areas such as floodplains and 
coastal zones); and 

• Improving societal awareness and preparedness (e.g. by informing the public of the 
risks and possible consequences of climate change and setting up early-warning 
systems). 

(Klein & Tol, 1997) 

12. While human systems can adapt both in a reactive and anticipatory manner, in natural 
systems adaptation is, by force, reactive; the impact of which would depend on the 
resilience or otherwise of the system.  The goal of reactive adaptation is to minimise 
damage or maximise newly–arisen opportunities, as well as to prepare for a future 
similar event.  Thus, the distinction between anticipatory and reactive adaptation is 
not always clear (Klein & Tol, 1997). 

                                            
5 As opposed to reactive adaptation which takes place in response to impacts.   
6 Klein, R.J.T. and R.S.J. Tol, 1997: Adaptation to Climate Change: Options and Technologies—An Overview Paper. 

Technical Paper FCCC/TP/1997/3, United Nations Framework Convention on Climate Change Secretariat, 
Bonn, Germany, 33 pp. 
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OVERVIEW OF MALTA’S FNC WITH REGARDS TO 
VULNERABILITY AND ADAPTATION  

13. Malta’s FNC estimated that there would be a sea level rise of 50cm by 2050 and 
100cm by 2100; this forecast was adopted for the assessments and adaptation 
measures in the Maltese Islands.  

Current climate trends 

14. The climate of the Maltese Islands is typically Mediterranean, with a mild wet winter 
invariably followed by a long dry summer.  Daily mean temperatures range from 

around 13°C in winter to 25°C in summer.  The average daily sunshine hours range 
from 5.1 in December and January to 11.8 in July.  Rainfall is seasonal with a wet 
period from October to March, when 70% of the annual precipitation falls, and a dry 
period from April to September.  During the short cool winters, rainfall is enough for 
agriculture in most years, but leaves insufficient reserves in the soil to combat the 
warm dry springs, which have a rainfall deficit.  The hot dry summers, with little or 
no rain and high rates of evaporation, are followed by warm and showery autumns, 
normally also with a rainfall deficit. 

15. Table 1 shows the expected changes in climate to the year 2100. 

Table 1: Summary of climate change predictions for the Maltese Islands 
(source: Drago et al., 20037) 

Parameter Projections 
Temperature At the annual level the sensitivity of temperature to the enhanced greenhouse 

effect is higher than the global sensitivity by about 9% 
 Seasonal sensitivities are higher than the global increase throughout the year 

except in the period March - May 
 50% probability that warming will be 3oC by end of century 
 Seasonal patterns will be retained with a practically uniform warming over all 

months 
Precipitation 50% chance of about 17% change in annual total by 2100 
 Decrease in autumn; increase in spring 
 Predicted range of possible changes lies well within the range of natural climate 

variability 
Overall Result Moderate impact of climate change 
 Rainfall decrease on a yearly basis 
 Shift to slightly more rain in winter and less in autumn 
 Slight reduction in water supply, higher temperatures, and more 

evapotranspiration 

16. Climate change forecasts for Malta indicate that the Maltese Islands will suffer a 
moderate impact from climate change; there is a 50% probability that the mean 
annual temperature over the Maltese Islands will rise by a further 3oC by the end of 
the century.  In terms of precipitation it is estimated that there will be a decrease of 
around 17% (at 50% probability) amounting to a reduction of about 60mm in the 

                                            
7 Drago, A., Gauci, F.T., Camilleri, M., Cordina, G., Mallia, A., Muscat, J., Vella, L., and Zammit, A., 2003.  

Assessing the Vulnerability and Adaptation to Climate Change in the Maltese Islands.  Paper presented as part 
of Malta’s First National Communication to the UNFCCC. 
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annual mean rainfall by 2100.  The major decrease in rainfall is expected for autumn, 
with an increase during winter and little change during the rest of the year.  

Vulnerabilities 

17. The increase in ambient temperature and the subsequent sea level rise will result in a 
decrease in the natural water resources that will result in:  

• An accentuated soil water deficit; 

• A more conspicuous irrigation demand which would put further pressure on the 
potable groundwater supplies, and thus forcing a shift towards a higher 
dependence on water production by desalination; and  

• A reduction in the groundwater production potential by around 40%.  

18. The impact of climate change on terrestrial and marine ecosystems are 
summarised as follows: 

• Submergence and shifting zonation patterns (landwards) in bays and the north-
eastern shores of the Maltese Islands;   

• Obliteration of specialised and rare coastal habitats (e.g. marshlands and sand 
dunes);  

• Soil salinisation (increased soil salinity) and alkalinisation;  

• Aridity and an accelerated desertification process;  

• Abandonment of agricultural land (especially coastal) leading to soil erosion; 

• A floristic shift to a more desert-type assemblage;  

• Inundation of low-lying coastal areas with subsequent potential loss of important 
species; 

• Impacts on the important seagrass ecosystems – through reduced photosynthesis 
as a result of increased turbidity; 

• Increased UV radiation (especially UV-B radiation), which penetrates well into sea 
water, can have a negative effect on photosynthesis as it does in the case of 
terrestrial plants, where it reduces the photosynthetic capability of plants; and 

• Increased sea temperatures can also result in the westward migration of 
Lessepsian migrants from the Red Sea and the Levantine basin of the 
Mediterranean, leading to competition with local species. 

19. The main adverse impacts on agriculture are: 

• Soil erosion; 

• Soil damage; 
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• Soil water clogging; 

• Increased nutrient leaching; and 

• Damage to both crops and infrastructure (e.g. greenhouses). 

20. In terms of fisheries, climate change will bring about major shifts in productivity, 
distribution, and diversity of planktonic regimes.  It will lead to changes in abundance, 
distribution, and migration patterns of fish species of commercial importance.  

21. As reported by IPCC8, some species are expected to enjoy the positive effects of 
climate change, such as longer growing seasons, lower natural winter mortality and 
faster growth rates.  On the other hand, other species may be offset by negative 
factors such as changes in established reproductive patterns, migration routes, and 
ecosystem relationships.  Climate change is also expected to contribute to changes in 
the Mediterranean biota creating competition between indigenous and exotic or 
newly established species, subsequently affecting existing fisheries.  

22. The greatest impact on public health is from extreme events, in particular more 
severe heat waves.  Heat waves are likely to become hotter, longer, and more 
frequent.  Long stretches of hot days, particularly where night-time temperatures 
remain high, will become more common.  Under such extreme events the 
temperature in Malta may rise up to 6oC above the average already warmer 
temperatures.  This increased thermal stress will cause deleterious health effects in 
susceptible subjects comprising individuals with an impaired cardio-circulatory 
function, the aged, the obese, the infirm, those who push their metabolic heat 
production rate well above average rates such that their deep body temperature 
increases above 42oC, including those employed in heavy manual tasks, those in the 
emergency services, and those in sports and athletic events. 

23. Higher seawater temperatures can also lead to a deterioration of seawater quality 
and a higher risk of harmful algal blooms9 in coastal areas.  This can be a hazard to 
public health and a potential threat to marine living resources, especially to 
aquaculture species. 

24. The general increase in ambient temperatures will also favour the spread of some 
vector borne diseases such as malaria (which was endemic in Malta in the past) as 
well as Leishmaniasis, Cholera, and food borne diseases. 

25. The geographical and economic smallness, a high population density, the pronounced 
dependence on the tourism industry and other coastal activities condition the 
economic vulnerability to climate change of the Maltese Islands. 

26. The FNC estimates the overall production vulnerability to climate change of the 
Maltese economy at 1.9 in the current scenario, which is expected to increase to 2.2 
in the future scenario (2100).  The key important effects from the production side 
are identified to be on tourism, agriculture, manufacturing, and the utilities. The 
overall expenditure vulnerability to climate change is estimated at 1.8 in the current 

                                            
8 The International Panel on Climate Change. 
9 Prolific growth of microalgal species that produce harmful toxins in the sea. 
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scenario, rising to 2.2 in the future scenario, with major effects on the expenditure 
side being on private consumption, particularly on health and housing, public 
expenditure on health, and tourism expenditure.  As one would expect the Maltese 
economy is especially susceptible to changes in expenditure by tourists.  From these 
figures, and in qualitative terms, Malta’s economic vulnerability to climate change is 
expected to range from just under moderate to moderate-high. 

Adaptation measures 

27. Adaptation measures to alleviate stress on the natural water resources include: 

• The promotion of water efficient devices such as through the use of low capacity 
water cisterns, dual flush systems, and other methods;  

• A more stringent control on private groundwater extraction including surveying, 
recording, registering, and metering of boreholes;  

• The use of alternative water sources for activities that can be satisfied by non-
potable supplies; 

• Careful aquifer monitoring;  

• The establishment of stringent extraction inducing regulations, which will help in 
the conservation of the natural groundwater resources;  

• Implementation of measures to reduce leakage from the water distribution 
system; 

• Preparation of an integrated storm water management plan, comprising a flood 
mitigation system; and 

• Improving rainwater catchment and storage through the use of more numerous 
and higher capacity water reservoirs for longer self-sustained irrigation. 

28. Notwithstanding these recommendations, further investments in energy-saving and 
alternative energy technology must be made.  

29. Amongst the measures to adapt and mitigate the inundation of low-lying shores, it is 
necessary to:  

• Designate "no building" zones, permitting only protective engineering structures 
against inundation and coastal erosion, where necessary;  

• Transplant important species from endangered coastal habitats and encourage 
habitat recreation schemes in vulnerable low-lying coastal areas with important 
and rare habitats.  Where infrastructural works constrain such a movement, 
solutions that allow such a migration should be considered (e.g. installing bridges 
rather than solid walls); and 

• Protect seagrass ecosystems through the designation of no-anchor zones.  
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30. To mitigate Climate Change effects on agriculture, farmers and policy makers will 
need to react early and in a systematic way.  Funding from government will be 
needed to aid farmers restructure their operations so as to adapt to climate change.  
Farmers will have to adopt new techniques in soil and water conservation.  They will 
need to be educated on the impact and mitigation of climate change on agriculture, 
and will need to be informed on (i) the possibility of growing more tolerant crop 
varieties, (ii) the vulnerability to new pests, (iii) better adaptation to changes in 
seasonal climatic patterns, and (iv) an enhanced reliance and response to improved 
short term forecasts for optimization of crop yields.  More specifically, mitigation 
measures include: 

• Reduction of harsh cultivation measures such as rotary cultivation; 

• Improved availability of second class water and its use in agriculture; 

• Decreased use of artificial inorganic fertilizers; 

• Increased use of organic matter; 

• Increased use of organic mulches to provide soil protective cover; 

• Increased use of perennial crops e.g. fruit trees; 

• Improvement in water and alkalinity levels; 

• Construction of larger reservoirs and improved water conservation practices; 

• Regular monitoring of soil salinity;  

• Collection of predicted heavier downpours and improvement in the liaison with 
the meteorological office; 

• Maintenance of all rubble walls to ensure a good state of repair (funding from the 
European Union has been made available to farmers for the rehabilitation of 
rubble walls following a survey of damaged walls carried out in 2003); and 

• Increased level of farmer education: the Ministry for Rural Affairs and the 
Environment should provide more awareness on climate change issues as they 
affect the agriculture sector. 

31. Adaptation to climate change in fisheries should focus on environmental 
considerations in fisheries management.  The ecosystem-based fisheries management 
approach, which is starting to be implemented on a global scale, actually takes 
environmental variability into consideration.  There should also be increased 
monitoring of fish stocks and more investment in aquaculture together with 
monitoring of the industry’s impact. 

32. The proposed adaptation and mitigation measures to protect public health include: 

• Greater understanding of appropriate architectural design to minimise heat gains 
and maximize a cool indoor environment; 
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• Rescheduling of work hours and leisure activities; 

• Greater dependence on artificial cooling;  

• Preparation of a hot weather contingency plan to safeguard persons at risk such 
as the aged and infirm, workers, and athletes; 

• Improved surveillance programmes against ‘tropical’ diseases and food hygiene. 

33. In view of the smallness of the island, the high population density and indivisibilities in 
infrastructural investments, it can in general be argued that “soft” adaptation 
measures would, in Malta, be less costly to implement and more effective than “hard” 
ones, not only in monetary terms but also from an environmental perspective.  This 
would also be in line with a more flexible strategic approach given the high degree of 
uncertainty regarding the impacts and effects of climate change.  Perhaps even more 
importantly, it is necessary to focus on “win-win” measures that are in any case 
bound to produce positive results for society and would protect from the effects of 
climate change if and when these take hold.  Examples of such “win-win” strategies 
include efficiency in energy production with an emphasis on renewable sources, 
promoting energy-efficient buildings, upgrading the road network, improving farming 
methods, implementing afforestation programmes, wetland creation, beach 
nourishment, and preventing further over-development of coastal resources.  If these 
measures are undertaken in a sufficiently timely manner, the need for more costly 
“hard” measures would be reduced or averted.  The overall message is that acting 
now will sensibly reduce excessive burdens in the future. 

OVERVIEW OF SECTORS & TECHNOLOGIES CURRENTLY 
IN USE  

34. This section reviews the technologies currently in use in the Maltese Islands in the 
following sectors: climate, waste management, water resources, building and construction, 
coastal defences, and agriculture.  It is a data gathering exercise to provide a baseline 
situation of the technologies used in the different sectors.  A sector-based approach 
has been adopted.  

Climate 

Alternative Sources of Energy10 

Solar Energy 
35. Currently there are 20 suppliers of solar water heaters (SWH) in the Maltese Islands 

and prices for the units range from Lm 180 to Lm 1,000, depending on the size and 
model.  The SWH systems are presently charged at a VAT rate of 18% and Lm 3 eco-
contribution.  The only incentive available applies exclusively to first-time applicants 

                                            
10 Abatement technologies with regards to electricity generation and traffic-generated pollution are covered in 

the work of Working Group V.  This section is included here for completeness but should be viewed in 
conjunction with the work by Working Group V. 



UNFCCC: Malta’s Climate Change Initiative  
Working Group VI: Technology Needs for Adaptation to Climate Change 

 
10 

to electricity meters, whereby the installation costs are waived by Enemalta, if a SWH 
is installed beforehand.   

36. It is estimated that only about 5% of domestic households have SWH systems and 
very few central systems are installed in communal buildings or industries (R.N. 
Farrugia et al., 200411).  The low usage of SWH is mainly attributed to public 
misconceptions on the feasibility of solar water heaters.  Farrugia (2004) states that 
these misconceptions are ill-founded as it was found that SWH are often misused, 
including panels incorrectly installed or facing in the wrong direction.  They can be 
further compounded by the owner’s over-expectations of the installed SWH system.   

37. Studies12 have been conducted on the implementation of photovoltaic (PV) systems 
on Maltese rooftops.  The first PV application in Malta was only attempted on a 
research basis.  Situated on the roof-top of the Institute for Energy Technology 
located in Marsaxlokk, this small system produced 4,200 units of electricity between 
October 1996 and June 1999.  This reduced the Institute’s electricity bill by 45% and 
avoided burning 340 gallons of fuel oil at the power station, to produce an equivalent 
amount of electricity for end-use.  Furthermore the system saved the environment 
5,220 kg of carbon dioxide, 86 kg of sulphur oxides, 5.5 kg of nitrogen oxides and 1.5 
kg of particulate matter.  This experimental project was aimed at answering 
frequently asked questions on PV systems, including payback period, life-cycle costs, 
system sizing, and rooftop area required.  Also taken into consideration were the 
effects of social costs, shading, and future PV costs.  Some of the results obtained 
indicate that solar electric systems could be economically feasible, when installed in 
the year 2010 and beyond.  As the size of the system grows the payback period 
decreases due to economies of scale.  It is worth noting that while amorphous thin-
film cells tend to pay back faster, their lifetime is only about half that of crystalline 
silicon cells.  This implies that even though the initial price for a thin-film system 
could be lower, the net profit at the end of the system’s life would be lower.  More 
importantly, this implies that unless the present technology of amorphous silicon 
advances dramatically, it will not be able to compete with the more traditional 
crystalline silicon cells. (C. Yousif, 1998).  This system was discontinued in 2004.  In 
the meantime, six other systems have been installed (Yousif, 200513):  These are 
described hereunder. 

• A 1.5 kWp system was installed in the gardens of a residential building in Madliena 
(where it partly powers garden and swimming pool pumps14); 

• A 3 kWp system was installed at a local factory (this is currently the largest grid-
tied solar PV system in Malta); 

• A 0.14 kWp ac module was set up in 2003 at the Institute (system discontinued in 
2004); 

                                            
11 See website: http://home.um.edu.mt/ietmalta/swh.htm R.N. Farrugia, M. Fsadni and C. Yousif, 2004, Solar Water 

Heating Systems under the Lens  
12 Charles Iskander : Photovoltaics on Rooftops: Economically Feasible by the Year 2010 
13 See webpage: http://staff.um.edu.mt/cisk1/pvsystems.htm 
14 This system was upgraded to 2.3 kW in 2003. 



UNFCCC: Malta’s Climate Change Initiative  
Working Group VI: Technology Needs for Adaptation to Climate Change 

 
11 

• A 0.55 kWp manual tracking system was installed at a residential building in 
Attard in 2003; 

• A 1.5 kWp fixed system was installed at a Housing Authority project at Tat-Tfieh, 
B’kara in 2004; and 

• A 1 kWp system was installed in Xaghra in 2005 (this is the first grid-connected 
PV installation on Gozo)   

Wind and Hydro Energy 
38. While research studies15 on local wind potential showed that there are quite a 

number of locations in the Maltese Islands enjoying appreciable wind characteristics, 
electricity generation by wind power is not yet taken into consideration as a useful 
source of clean energy.  Similarly hydro energy sources have not yet been adequately 
researched.   

Natural Gas 
39. It is also understood that Government is considering using natural gas as an 

alternative source of energy.  One possibility suggested over the years was laying a 
submarine gas pipeline linking the island to Sicily or alternatively linking to the Libya-
Italy submarine gas pipeline.  However, no information is currently available in this 
regard and although some exploratory work was carried out in recent years, there 
seems to be little, if any, activity happening in this area. 

Renewable Energy Sources Strategy 

40. In 2002, the Malta Resources Authority prepared a Consultation Paper on the 
Development of a Strategy for the Exploitation of Renewable Energy Sources for Electricity 
Generation in Malta.  A public consultation exercise was carried out and comments 
were made public in October 200216; the outcome of the Consultation Paper is not 
yet known. 

Air Quality Monitoring 

41. In 1999, the then Environment Protection Department17 (EPD) initiated a routine 
National Air Monitoring Programme.  The aims of this programme were to provide a 
preliminary assessment of air quality based on scientific criteria to enable air pollution 
mapping in the Maltese Islands and to provide an initial basis for more comprehensive 
monitoring systems.  This programme monitored a number of key air pollution 
parameters amongst which are sulphur dioxide, nitrogen oxides, ozone, carbon 
monoxide, and particulate matter by means of automatic equipment mounted on a 

                                            
15 See for example: Farrugia, R.N., 2000. Wind Power and Local Wind Potential; Farrugia, R.N., 1998. A Wind 

Resource Assessment for Malta; Farrugia, R.N. & Scerri, E., 1999.  A wind resource assessment for the 
Maltese Islands.  Proceedings of the 1999 European Wind Energy Conference and Exhibition, Nice, France, 
March 1999. 

16 See Malta Resources Authority website: 
http://www.mra.org.mt/Downloads/Consultations/Response_to_RES_Consultation_Paper.pdf 

17 The EPD was amalgamated with the then Planning Authority in March 2002 to form the Malta Environment & 
Planning Authority. 
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mobile station.  In the year 2000, the EPD also initiated diffusion sampler 
measurements for nitrogen dioxide, sulphur dioxide, ozone, and benzene for 31 
localities in Malta and Gozo.  Measurements for benzene during years 2000 to 2003 
were analysed to provide a spatial distribution of this pollutant in Malta and Gozo.  In 
March 2004, the diffusion tube network was restructured to include 44 localities in 
Malta and Gozo monitoring for nitrogen dioxide, sulphur dioxide, ozone, benzene, 
toluene, xylene, ethyl benzene, and o-xylene.  

42. As part of the requirements of the Preliminary Assessment of Air Quality in Malta, a 
need was identified for four fixed air monitoring stations.  Presently, MEPA’s 
Pollution Prevention and Control Unit (PPCU) runs two automated real time 
measuring stations, one situated at a 'traffic site' in Floriana, and the other at the 
point of maximum ground level concentration for the plume from the Marsa Power 
Station.  Tenders for the acquisition of more stations were issued and it is expected 
that they will be acquired later on this year (a project that is partly financed by two 
European Funding Programmes18).  

43. Aerial emissions from the Maghtab waste dump are currently also being monitored.  
The sampling is conducted on a monthly basis.  The equipment is periodically moved 
to different areas in order to get an even sample from the whole of the dump.  The 
equipment consists of two filtering systems.  The first filter consists of a glass 
microfibre filter which collects airborne particles, while the second filter captures 
vapours and gases.  It is in this second filter that dioxin emissions are captured for 
testing.  Once the monitoring is complete the samples are sent to local and foreign 
laboratories for testing19.  The Government has issued a Tender for the 
comprehensive monitoring of aerial emissions from the Maghtab, il-Qortin, and Wied 
Fulija dumps.  The Tenders were submitted this year and are expected to be awarded 
in 2005. 

44. The Atmospheric Pollution Research Group (APRG) under the auspices of the 
University of Malta was set up in the mid 1990s and started functioning officially in 
October 1996.  An old lighthouse (still functioning) on the North Western tip of 
Gozo20 was chosen as the measurement station since this is exposed to the prevailing 
north westerly winds.  The APRG has its head office and monitoring laboratory at the 
university building in Xewkija, Gozo, where suburban monitoring is also carried out.  
The group also works closely with MEPA’s Environment Protection Directorate that 
is responsible for monitoring pollutions in Malta's suburban areas.  The parameters 
being monitored are: wind speed and direction, humidity, temperature, pressure, 
ozone, and carbon monoxide concentrations.  Sulphur dioxide concentration 
monitoring started in 200221. 

                                            
18 See Malta Environment & Planning Authority website: 

http://www.mepa.org.mt/environment/index.htm?air_quality/monitoring.htm&1 
19 See Wasteserv website: www.wasteservmalta.com 
20 Il-Fanal ta’ Gurdan. 
21 See Atmospheric Pollution Research Group website: http://www.phys.um.edu.mt/ATMOS/Index.html 
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Meteorological Network 

45. Monitoring of meteorological elements is very important in assessing climatic changes 
and variability.  Currently, there are seven meteorological stations spread over Malta 
(see Figure 1), two of which are in Gozo.  Each station can record atmospheric 
events such as wind direction, wind speed, temperature, relative humidity, dew point, 
and precipitation.  However, only two stations, those at Xewkija and Luqa, can 
measure atmospheric pressures and again only another two stations, those at 
Kercem and Dingli, can measure global solar irradiance. 

Figure 1: Location of automatic weather stations across the Maltese 
Islands22 

 

(Source: Met Office, MIA) 

46. While the data measurements at these stations are fully automated and can be 
accessed over internet in real-time, atmospheric pressure and global solar irradiance 
measuring equipment is not available in the other meteorological stations. 

Hydrological Network 

47. The Physical Oceanography Unit (PO-Unit) was established in the early 1990's under 
the Malta Council for Science and Technology23.  The PO-Unit undertakes 
fundamental research in coastal meteorology, hydrography, and physical 
oceanography with a main emphasis on the experimental study of the hydrodynamics 
of the sea in the vicinity of the Maltese Islands. 

                                            
22 See Malta Airport website: http://www.maltairport.com/weather/page.asp?p=5472&l=1 
23 See Physical Oceanography Unit University of Malta website: http://www.capemalta.net/pounit/index.html 
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48. The PO-Unit collects densely sampled (2 min) sea level, barometric pressure, and 
wind vector recordings at two recently installed permanent stations on the northern 
coast line of Malta.  The permanent sea level installation is positioned at the head of 
Mellieha Bay (a small embayment on the north-western coast of Malta).  The 
installation consists of an Endeco Type 1029/1150 differential pressure tide gauge, 
which is clamped inside a small stilling well connected to the sea.  The sensor is a 
highly accurate strain gauge with slight non-linearity, but ultra-high repeatability and 
with practically no long term drift.  The pressure transducer is located in a subsurface 
case and at each recording it samples for a total of 49s in order to filter surface 
waves; records are logged onto a removable solid-state EEPROM cartridge situated in 
a top-case recording unit.  A thermistor bead bonded to the strain gauge is used to 
measure temperature and allows compensation for temperature effects on the 
transducer.  The instrument measures absolute pressure; atmospheric pressure is 
compensated for by means of a vented tube which passes through the top-case unit 
and terminates inside an environmental isolator in the form of a small exposed PVC 
tube with a bladder.  The tide gauge datum is regularly checked for stability. 

49. The station was equipped with a new ENDECO 600XLM probe in May 2000.  The 
system is operated by solar energy and will be used as a secondary station to the 
MedGLOSS station that is installed at Portomaso Marina.  

50. Meteorological parameters are measured by Aanderaa sensors at an automatic 
weather station in Ramla tal-Bir.  The sensors are positioned in an unobstructed 
location at a height of 20m from mean sea level.  The data collected by the station 
consists of wind speed and direction, air pressure and temperature, relative humidity, 
and net atmospheric radiation, each measured at one or two minute intervals (PO-
Unit, UoM, 200524). 

Solid Waste Management 

51. There are currently four types of waste management facilities operating in Malta; 
these are the temporary municipal solid waste (MSW) storage facility at Ta’ Zwejra, 
the Sant’ Antnin Waste treatment plant, several quarries for the disposal of 
construction waste, and a temporary waste transfer station at the Il-Qortin landfill in 
Xaghra, Gozo.  

 52. At the Ta’ Zwejra Facility, the necessary infrastructure for the operation of a facility 
for the landfillling of MSW, complete with a combined gas recovery system and 
leachate recirculation system has been installed.  The facility is equipped and lined 
with a 500mm thick foundation layer, a 2 mm thick textured membrane, and a 
leachate drainage system.  In an effort to collect the gases and control emissions and 
odours, the storage facility will eventually use the common gas extraction compound 
that is planned to be installed at the Maghtab dump as part of the latter’s 
rehabilitation.   

53. Two major waste dumps used on the islands for the past several decades, those at 
Maghtab in Malta and Il-Qortin in Gozo, were closed on 1st May 2004.  In 2005 the 

                                            
24 Physical Oceanography Unit, University of Malta, 2005.  Website accessed in June 2005; 

http://www.capemalta.net/pounit/ 
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Maltese Government issued a tender for the rehabilitation of the Maghtab and il-
Qortin dumps, and the former dump at Wied Fulija.  Their rehabilitation will include 
the laying of a network of pipes through the waste mass with the aim of extracting 
the gas and burning it in an enclosed flare.   

54. Wasteserv Malta Ltd, the operators of waste management facilities in Malta, also 
submitted a development permit application (PA 04834/04) for the development of 
an engineered landfill at Ghallis ta Gewwa, limits of Naxxar.  An Environmental 
Impact Statement for this development application was submitted but has not yet 
been finalised.  It is also Government’s intention to build a permanent waste transfer 
station on Gozo, to replace the temporary one at Il-Qortin, thereby facilitating the 
transfer of waste between the two islands.  A development permit for this facility has 
not yet been granted as the Environmental Impact Assessment process for the 
development has not been concluded.  The Government has also closed down the 
incinerator at the public abattoir in Marsa.  It was replaced by a mobile incinerator; 
however this is only a temporary measure as the Government plans to build a new 
incinerator once the development permit application (PA 02201/01) that is currently 
being processed at MEPA is approved.  

55. A solid waste composting plant, with a capacity of 366 tonnes / day, started operating 
in 1993.  It was designed to receive 83,000 tonnes of household waste.  Although the 
plant underwent various changes in the late 1990s it is currently not fully operational 
and is subject of a development planning application (PA 02838/03) for its 
replacement by an improved and state of the art composting plant, a materials 
recovery facility, mechanical treatment plant, and a digestion plant25.   

56. A number of bring-in sites (45 in Malta and 15 in Gozo) have also been set up.  These 
are locations where the general public can dispose of clean source-segregated 
recyclable material (plastic, glass, paper, and metal) by depositing it in large bins, from 
where it is collected and transferred to the Sant’ Antnin Waste Treatment Plant for 
further sorting and onward transfer to recycling plants.  It is planned that by 2006, 
with the help of EU Structural Funding, the number of bring-in sites would go up to 
400.  Furthermore, Wasteserv is currently preparing for the establishment of five 
civic amenity sites in industrial areas, where the public would be able to dispose of 
bulkier waste for recycling or eventual landfilling.   

57. Collection of bulky waste is carried out by contractors on behalf of Local Councils.  
This waste is collected directly from the households that request the service. 

58. The Government recently launched a pilot project involving the collection of used 
cooking oil from households for its conversion into bio-diesel, a clean burning 
alternative fuel to petroleum diesel.  The aim of this venture is to prevent used oil 
from entering the environment through the sewage system, thus reducing damage to 
the sewerage from the presence of oils, fats, and greases, and reducing the amount of 
oils thrown away.  The pilot project is currently restricted to households in seven 
local councils26; scheme participants store their waste oil in purposely designed plastic 
containers, which they then deliver to one of a number of designated service stations 

                                            
25 See MEPA website: http://www.mepa.org.mt/EIA-Malta/documents/2838_03PDS.pdf 
26 Pembroke, Sliema, Swieqi, St Julians, Ta’ Xbiex, San Gwann, and Naxxar. 
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(either once filled or every six months, whichever is the earlier), to be processed 
locally and converted into bio-diesel.  If successful, this project would be extended to 
all local council areas.  A similar programme for commercial entities is already in 
place. 

Water Resources 

59. The only natural freshwater source in the Maltese Islands is ground water present in 
aquifers.  It has been estimated that between 16 and 25% of the total annual rainfall in 
the Maltese Islands accumulates in natural aquifers.  In 1996-97, 13 pumping stations, 
136 registered boreholes, and 18 springs provided approximately 22 million m3 of 
potable water which corresponds to 47.3% of the total potable public water supply 
(WSC Annual Report 1996/7).  Water seepage from the perched aquifers drains into 
wider water courses.  The tapping of this water by farmers and the Water Services 
Corporation (WSC) reduces flow and results in the loss of natural habitats.  Small 
dam construction and increased ground infiltration has provided additional habitats 
but at the same time it has caused extensive disturbance and degradation of valley 
ecosystems. 

60. More than half of Malta’s drinking water supply is produced by the reverse osmosis 
(RO) desalination of sea water. 

61. There are four main RO plants operating at Ghar Lapsi, Marsa, Cirkewwa, and 
Pembroke.  The latter produces the largest amount of water (as much as 54% of the 
total volume in 1996-1997).  A fifth RO plant at Tigne’ was the least efficient and in 
its 1996-97 report, the WSC had indicated that its production could easily be 
replaced by the Pembroke plant from the point of view of distribution of product.  
This plant is no longer operational.  It is evident that the country only manages to 
cope with water demand through its RO plants, which operate at both financial and 
environmental costs.  Various commercial concerns (including hotels) as well as a 
number of private households run their own RO plants. 

62. The Sant’ Antnin Sewage Treatment Plant (SASTP) was commissioned in 1983, and 
since then it has been producing second class water for irrigation.  In 1990 the 
recycled water was also used for the washing of garments in a nearby factory.  The 
SASTP is currently being upgraded to increase effluent production from 7,000 m3/day 
to 12,000 m3/day.   

63. Although there is only one operational sewage treatment plant in Malta, it is 
envisaged that by 2007 an additional three treatment plants would be operating.  This 
is a requirement of European Union Directive 91/271/EC on urban waste water 
treatment.  MEPA is currently processing three development applications27 for the 
construction of a treatment plant in Gozo (Ras il-Hobz) and two treatment plants in 
Malta: one in Mellieha and one in Kalkara.  The current sewage outflows that 
discharge raw sewage to the sea will be closed down or upgraded to handle treated 
effluent. 

                                            
27 PA 01548/02 (Ras il-Hobz), PA 06044/03 (Mellieha), GF00060/04 (Kalkara). 
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64. The Water Framework Directive (2000/60/EC), transposed into Maltese legislation as 
Legal Notice 194 of 2004 (Water Policy Framework Regulations, 2004) provides for 
the long-term sustainable management of water resources on the basis of a high level 
of protection of the aquatic environment.  The overall objective of the legislation is 
to harmonise water environmental policy and regulation across Europe. 

65. These Regulations define the Malta Resources Authority and the Malta Environment 
& Planning Authority as the competent bodies to protect inland waters.  As regards 
groundwater, the main aims of the legislation are the: 

• Prevention of deterioration in the status of groundwater bodies; 

• Protection, enhancement, and restoration of all groundwater bodies; 

• Achievement of good groundwater qualitative and quantitative status by 2015; 

• Prevention of and limiting of the input of pollutants in groundwater; 

• Reversing of any significant, upward trend of pollutants in groundwater; and 

• Achievement of standards and objectives set for protected areas in other 
legislation. 

66. The Malta Resources Authority is currently carrying out the characterisation of the 
groundwater bodies in the Maltese Water Catchment District. 

Building and Construction 

67. Building in Malta has traditionally been carried out by means of globigerina limestone 
blocks or slabs (for roofing) and timber elements.  Coralline limestone was also used 
in some cases (especially in areas subjected to marine action and in fortresses).  In 
the past few decades, manufactured concrete elements, such as hollow blocks and 
pre-stressed beams have been introduced by several construction companies.  
Concrete units have since overtaken limestone blocks as the preferred method of 
construction, with limestone blocks mainly restricted to facades or ornamental work. 

68. In recent years, greater reliance is being made on steel and glass in modern 
construction, as well as in some redevelopment projects involving old buildings. 

69. With the advent of concrete technology, the traditional mode of building was slowly 
lost in favour of more rapid construction and, largely mass-produced designs 
(especially for small units). 

70. In the past decade or so, some aspects of traditional building practices are slowly 
returning as individuals rediscover the wisdom behind old construction designs and 
their suitability for local climatic conditions.  A number of conversions of old 
buildings, as well as some new developments have been adopting more ecological 
/environmentally friendly designs, making greater use of natural lighting and 
ventilation to cool the premises.  A recent pilot project by the Housing Authority in 
Birkirkara has taken this concept further by including various other technological 
adaptations on the building, including insulation, solar water heaters and a PV system. 
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Coastal / Flooding Defences 

Coastal works 

71. No coastal strategies directly related to coastal defences have been adopted to date, 
with sea level rise seemingly considered a non-issue by the authorities.  Arguably, 
little of the existing infrastructure (e.g. sea walls along various promenades) could 
provide adequate protection in such climate change events, however, all too often, 
structures (small or large) are built in the sea without adequate assessment of their 
impacts on wave dynamics and on adjacent shorelines.  Although these structures 
should be subject of a development permit application and relevant environmental 
assessment, several of these, especially slipways, small jetties, etc., are often built, 
extended, or changed, without the required permission.  The authorities should take 
action against such defaulters and ensure that all such existing structures are re-
assessed and amended or demolished if found to negatively affect adjacent shorelines 
or the wave dynamics in the area. 

72. Another issue of concern is the fact that several of our former sandy beaches have 
been completely obliterated due to construction, in the past, of infrastructure 
(especially roads and seawalls) passing very close to them.  These have completely 
eliminated the flow of sand and other sediment, starving the beach of its much 
required annual input of sand-forming material; over the years this has resulted in the 
loss of the vast majority of our small beaches.  A number of plans and ideas have 
been put forward in recent years to try to reverse this trend, not only for climate 
change purposes, but to sustain the tourism industry.  Following discussions and 
deliberations spanning several decades, the first beach replenishment project was 
undertaken in 2004, with the replenishment of St George’s Bay in St Julians.  This 
beach was recreated using imported sand with a larger grain size than the original.  A 
year after the sand was deposited, environmental monitoring has shown that the 
beach is stable and behaving very much like the modelling predicted.  Other beach 
replenishment projects are planned for the next years. 

Flood relief works 

73. Flooding and storm water management has been given greater attention locally, 
possibly in view of the recurring annual events during heavy downpours.  Various 
measures have been taken over the years, including the Msida Flood Relief Project, 
whereby the road network was raised to allow run-off water to flow underneath it to 
the sea.  Old buildings were also demolished and replaced by new apartments on a 
smaller footprint to allow better flow of water.  Other projects included the 
demolition of buildings in the watercourse in Birkirkara, the construction of 
reservoirs to collect water upstream, and the cleaning of valleys in Qormi and Marsa. 

74. Recent flood relief works in Qormi and Marsa have included the modification of 
existing structures to withstand the force of floods, the widening of watercourses 
(almost completely built over in the past), the replacement of bridges, the demolition 
of structures that had been built in the watercourses, and the dredging of 
watercourses and construction of retaining walls. 
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Agriculture 

75. Farming in Malta is mainly conventional farming (irrigated or dry (rain fed) 
agriculture), which utilises a considerable amount of fertilisers (natural and artificial) 
and pesticides.  Organic farming is currently being promoted by the Organic Farming 
Unit within the Ministry of Rural Affairs and Environment.   

76. Various problems still exist with regard to organic farming and the marketing of 
produce.  In fact, organic farmers complain that their produce is not treated any 
differently from other produce and it often ends up mixed with the rest because a 
price differential does not exist (except at certain supermarkets).  An NGO-led 
initiative (Persephone Organic Food Club) aims to address this problem.  This Club 
was set up by the Gaia Foundation28 to show how produce can be grown organically 
in Malta and to get other farmers interested in the idea.  Through the Club, members 
can buy organically grown fruit and vegetables directly from the Foundation’s fields or 
from other participating farmers.  By 2001, various fruit and vegetables were being 
grown in Ghajn Tuffieha, Pwales, and Kalkara in Malta, and il-Wied tar-Ramla in 
Gozo. 

77. Livestock, mainly cattle, poultry, and pigs are bred in Malta to meet the country’s 
needs for meat, milk, and eggs.  Cattle are housed in yards and cubicles and pigs are 
typically housed on slats.  Cattle and pig waste is in the form of slurry.  Storage for 
manure is ad hoc with only a small number of animal units having adequate facilities. 
Since a number of farms were built in the 1960s and 1970s housing facilities need to 
be upgraded to conform to new regulations on animal welfare and waste 
management. 

78. It is estimated that 560kgN/ ha of manure is produced annually29, 60% of which 
originates from cattle, sheep, and goats and 25% and 15% from pigs and poultry, 
respectively.  It is common practice for husbandry farms to sell manure to crop 
farmers.  Manure storage on farms is usually inadequate as it is often stored 
uncovered, there are no manure clamps or leak proof cesspits, and the capacity of 
the storage facilities is not sufficient to handle more than a few days’ effluent.  When 
slurry is not sold to farmers it is disposed of in the sewage system.  The practices 
imply that waste is left to decompose in unsheltered storage areas30. 

79. According to the Rural Development Plan, manure is traditionally spread on the fields 
in early September, prior to the onset of heavy rains.  The Plan reports that manure 
is frequently not ploughed into the soil straight away so that heavy rainfall causes the 
leachate of nitrates.  The Plan recommends improvements in management techniques 
to safeguard soil and water quality. 

80. Slaughterhouse waste is generated at the public abattoirs in Malta and Gozo and at 
private slaughtering plants.  Although the public abattoirs are equipped with waste 

                                            
28 The Gaia Foundation is a non-profit organisation formed in 1994 to “protect Malta's environment and 

promote sustainable living” 
29 State of the Environment Report,, 2002 MEPA website, accessed on 13th June 2005 

http://www.mepa.org.mt/environment/publications/soer2002/SOER02.PDF 
30 Ministry of Rural Affairs and the Environment website, accessed on 13th June 2005: 

http://www.agric.gov.mt/Documents/RDD%20Documents/Measures/Amended%20Malta%20RDP.pdf 
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incinerators, when these break down the waste has to be land filled as no alternative 
treatment exists on the Islands. 

81. The Government is also encouraging the private sector to participate in afforestation 
programmes.  There is also a three-year project (Trees for People) through which 
the Government is carrying out a number of afforestation projects in various 
localities31.  A supporting campaign (called Tree For You (34U)) was also set up to 
finance the afforestation project. 

Cross-sectoral Technologies or Strategies 

82. There are currently a number of technologies or strategies in use in Malta that span 
the different sectors.  These include: 

• Geographic Information Systems (GIS); 

• Remote sensing; and 

• Plans and Strategies. 

83. The Malta Environment & Planning Authority has a comprehensive GIS system that is 
also available to the public through its on-line service.  Various layers store data 
pertaining to development applications, scheduled property, transport constraints, 
environmental information, and protected areas. 

84. Through its Remote Sensing Programme, the Insular Coastal Dynamics Centre 
(ICoD) carried out a number of surveys to monitor coastal and terrestrial 
environments over the Maltese Islands using aerial and satellite remote sensing.  The 
Programme originated from the three-year Seawatch Project carried out in 
collaboration with the Istituto di Ingegnieria Industriale of the University of Catania.  
The aim of the project was to set up a centre in Malta for the promotion and 
implementation of remote sensing techniques applicable to the monitoring of the 
marine environment and coastal zones in the central Mediterranean.  

85. ICoD has four remote sensing systems which can be operated from fixed or rotary-
wing aircraft.  These are a digital camera system, a multispectral scanner, a thermal 
imager, and a microwave radiometer.  The latter three instruments are used for 
monitoring water quality and detecting pollution; the former is utilised for aerial 
photographic and photogrammetric surveys.  Recorded images and data are 
processed at the ICoD offices using dedicated software.  ICoD also carried out a 
comprehensive survey to collect agriculture statistics of the Maltese Islands on behalf 
of the National Statistics Office (NSO) utilising aerial remote sensing and GIS.  The 
identification of crop type down to the level of individual field parcels was undertaken 
and the data transferred onto a GIS for statistical studies. 

86. The Remote Sensing Programme can process satellite images for the purpose of 
monitoring water quality.  During 2000, the installation of two satellite antennae 

                                            
31 http://www.mrae.gov.mt/htdocs/docs/treesforpeople.pdf 

 



UNFCCC: Malta’s Climate Change Initiative  
Working Group VI: Technology Needs for Adaptation to Climate Change 

 
21 

permitted the direct downloading of data from the SeaWiFS water quality monitoring 
instrument on the Seastar satellite, as well as images from NOAA and Meteosat 
satellites. 

87. The application of GIS and remote sensing to agriculture in Malta is carried out 
through the European Union's Integrated Administration and Control System (IACS) 
that was established to control the aid schemes to the sector.  The system consists 
of five elements: a computerised database, an identification system for agricultural 
parcels, a system for the identification and registration of animals, aid applications, 
and an integrated control system.  A digital GIS based on orthoimagery and vector 
data of the declared fields was set up by the IACS Department (within the Ministry 
for Rural Affairs and the Environments).  It uses a parcel referencing system known as 
Land Parcel Identification System (LPIS).  This GIS-based system facilitates the 
geographical identification of agricultural parcels belonging to particular farmers. 

88. These remote-sensing techniques are used to identify crops; the use of 1 metre pixel 
satellite images is hindered by the average size of an agricultural parcel, which is less 
than 0.3 ha.  Despite this, satellite images are used to delimit parcel boundaries32. 

89. Although they cannot be considered strictly as technology, there exist a number of 
strategic plans that are related to the issue of climate change.  These include the 
Structure Plan for the Maltese Islands (1990), the National Environment & Health 
Action Plan (1998), the National Strategy for Waste Management (2001), and the 
draft Sustainable Development Strategy for Malta (2004).   

90. Of particular relevance is the draft Strategy on Sustainable Development, which 
identifies nine areas that need addressing: air quality, use of resources, water, nature 
and biodiversity, waste, marine and coastal environments, land use, transport, and 
natural and technological risks associates with these issues.  Of particular relevance 
to this paper are the following strategic directions: 

• Air quality: 

o Improve efficiency in electricity generation; 

o Put in place a system to promote energy efficiency and conservation at the 
user end; 

o Promote adoption of new technologies to reduce vehicle emissions; 

o Direct the construction industry to design and build more energy efficient 
buildings; 

o Prepare a policy for the introduction of renewable energy sources; 

o Take steps to reduce GHG emissions in line with Malta’s commitments 
under the Climate Change Convention; and 

o Increase funding for research to improve knowledge of building materials 
and renewable energy sources. 

                                            
32 http://www.gov.mt/newsletterarticle.asp?a=125&l=2 
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• Water resources: 

o Safeguard fresh water quality; 

o Protect freshwater habitats; 

o Upgrade the water distribution network; 

o Introduce water catchment management for all surface waters; 

o Designate the Maltese Islands as a nitrate vulnerable zone; 

o Encourage water conservation and enforce regulations with regard to 
illegal abstraction; and 

o Use second class water more efficiently. 

• Nature and biodiversity: 

o Monitor, protect, and conserve threatened / endemic species; 

o Designate marine habitats for protection against development; 

o Comply with international treaties on biodiversity and build capacity in 
national institutions; 

o Increase research efforts including funding to gain a better understanding 
of local biodiversity; and 

o Implement schemes to improve awareness on biodiversity. 

• Waste: 

o Encourage waste prevention, minimisation, reuse, and recycling; 

o Establish controlled landfills and treatment plants for hazardous and non-
hazardous waste; 

o Upgrade incinerators at the public abattoir and introduce non-burn 
technology at the hospital; 

o Introduce economic instruments to implement waste management 
practices; and 

o Upgrade the sewerage system. 

• Coastal & marine environment: 

o Monitor quality of coastal / marine waters; 

o Collect information on the marine environment and allocate resources for 
more extensive monitoring programmes; 

o Develop a coastal zone management plan; 
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o Designate marine conservation areas; and 

o Enhance capacity building. 

• Land use: 

o Create incentives for reuse of buildings and encourage use of vacant 
property; 

o Protect the countryside from incompatible uses; 

o Adopt a code of good agricultural practice; 

o Manage the built environment; 

o Ensure closer integration of transport and land use planning to increase 
use of public transport and decrease reliance on private transport; 

o Promote higher residential densities and mixed uses close to town centres 
to reduce the need to travel; 

o Require the construction industry to adopt sustainable use of stone and 
resources; and 

o Devise methods for tourism development to respect the environmental 
capital and to sustain it. 

• Transport: 

o Devise methods to reduce over-dependence on private car use and the 
need to travel, and encourage more use of public transport. 

• Sustainable consumption and production patterns: 

o Promote consumption and production patterns that economise on the use 
of non-renewable resources, minimise waste and pollution, and allow 
enough time for regeneration of renewable sources; and 

o Promote eco-efficiency. 

• Agriculture and fisheries: 

o Encourage farmers to improve their competitiveness using 
environmentally sound methods; 

o Remunerate farmers; and 

o Help farmers and fishermen upgrade and modernise their equipment. 

• Manufacturing sector: 

o Encourage participation in the EU Eco-labelling Scheme; 

o Promote implementation of Environmental Management Systems; and 
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o Set up and enhance existing training schemes to help industry develop its 
expertise on methodologies and technologies relevant to sustainable 
development, including design and cleaner production technology. 

• Tourism: 

o Channel investment towards resource-efficient segments and to less 
resource-costly areas; and 

o Stabilise summer inflow of tourists and redirect surplus to off-peak 
periods. 

• Infrastructure: 

o Improve rather than expand physical infrastructure; and 

o Develop appropriate structures to permit adequate adaptation to climate 
change including sea-level rise. 

• Education / participation / awareness for sustainable development: 

o Target all sectors of the population through formal, informal, and non-
formal education; 

o Promote a mentality favouring a change in values towards more 
sustainable lifestyles and adopt a clear policy on environmental education 
in the national curriculum; 

o Promote effective participation in decision-making related to sustainable 
development including development of skills and opportunities for 
stakeholders to be involved directly in design and implementation of 
strategies; 

o Promote an understanding of environmental information; and 

o Encourage further the use of economic instruments to promote 
sustainable development. 

91. In terms of land use planning and climate change, MEPA’s Policy & Design Guidance 
2005 provides guidance on energy conservation in buildings.  Part 13, on Energy and 
Infrastructure: Design for Energy Conservation states: 

“the potential for specific energy conservation measures and the use of renewable sources 
should be explored in the formulation of the design and layout of new development. The 
potential for energy saving and the energy requirements of the building should be taken into 
account at the design stage, especially in relation to the internal layout of buildings to 
maximise passive solar design, the use of atria and courtyards for natural lighting and 
ventilation and the location of doors, windows and other openings. Energy Performance 
Prediction Audits which assess energy use and propose measures for conserving energy or 
improving its efficient use may be required for large scale developments (in accordance with 
EU Directive 2002/91/EC on the energy performance of buildings)”.   
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92. It also encourages the efficient design of buildings and imposes the submission of an 
Energy Performance Prediction Audit for major development proposals.  It gives 
guidance on the location of solar water heaters and photovoltaic (PV) modules and 
reiterates what is required by the Code of Police Laws that all new development 
must be provided with a water cistern to store rainwater run off from the built up 
area. 

CLEAN ADAPTATION TECHNOLOGIES IN SECTORS 

93. Following the review of the technologies currently in use by the various sectors in 
the Maltese Islands, this section reviews the potential clean technologies that could 
be used to adapt the various sectors to climate change.  Although this focuses on 
clean adaptation technologies, reference will also be made to other approaches that 
may be adopted in different sectors to facilitate adaptation to climate change. 

Alternative Sources of Energy33 

94. There are many means of harnessing energy which have less damaging impacts on our 
environment from the burning of fossil fuels.  The following are some possible 
alternatives: 

• Solar; 

• Wind power;  

• Geothermal; 

• Tides;  

• Biomass; and  

• Hydroelectric. 

95. The most suitable technologies for the Maltese Islands are solar and wind power 
systems, even though their application is still very limited.  Geothermal systems make 
use of the internal heat of the planet; they are considered more inefficient than the 
other systems of energy generation34.  Tides and hydroelectric means of energy 
generation are not applicable to Malta.   

Wind Energy 
96. Research studies35 on local wind potential show that there are a number of locations 

in the Maltese Islands that enjoy appreciable wind characteristics.  Notwithstanding, 
electricity generation by wind power is not yet taken into consideration as a useful 

                                            
33 Further details on abatement technologies are available in a separate report on the subject prepared as part 

of this same project. 
34 http://www.cc.utah.edu/~ptt25660/hydro.html 
35 See for example: Farrugia, R.N., 2000. Wind Power and Local Wind Potential; Farrugia, R.N., 1998. A Wind 

Resource Assessment for Malta; Farrugia, R.N. & Scerri, E., 1999.  A wind resource assessment for the 
Maltese Islands.  Proceedings of the 1999 European Wind Energy Conference and Exhibition, Nice, France, 
March 1999.” 
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source of clean energy.  A single typical 600 kW turbine erected at a suitable location 
would produce an estimated 1.7 GWh per year with a capacity factor of 30%.  Annual 
down time was estimated at 13%.  The results also show that the cost of wind 
generated energy is comparable to that of conventional power stations. 

 

Solar Energy 
97. Solar Water Heaters (SWH) have been in use for the past ten years.  However there 

is a relatively low percentage of household usage; this stems from the lack of 
promotion by local distributors and perceptions on the efficiency of these systems.  A 
survey36 on operating domestic solar heaters gave preliminary indications on some 
critical factors that have adversely affected the performance of SWHs: 

• 20% of the installed systems were facing away from the ideal South orientation; 

• 21% were found to be inclined at angles well away from 45° to the horizontal. 
This angle is ideal for collecting adequate hot water during winter, late autumn 
and early spring; and 

• 57% of the systems had no insulation on the hot water delivery pipes.  Only 35% 
of the rest had proper insulation applied to their systems; the remaining 8% had 
broken or cracked thermal lagging.    

98. Awareness programmes are required to educate potential users on the proper 
installation and effective use of solar water heating systems. 

99. The Institute for Energy Technology of the University of Malta carried out studies on 
the use of photo-voltaic cells on Maltese rooftops (see above).  The purpose of the 
study was to evaluate the performance of different systems under the local weather 
conditions of a typical Mediterranean country.  Comparison to other systems in EU 
countries was also made.  Results compared favourably with results reported by 
European researchers.  The inverters proved to be safe and did respond as expected 
during times of grid disturbance.  Similar studies are required to support future 
widespread applications of solar electric systems in Malta.  

Zero Energy Homes (ZEH) 
100. A ZEH, like any other home, is connected to the utility grid, but overall it produces 

as much energy as it consumes.  With its reduced energy needs and solar energy 
systems, a ZEH can, over the course of a year, give back as much energy to the utility 
as it takes37. 

101. Zero Energy Homes have a number of advantages: 

• Improved comfort — an energy - efficient building envelope reduces temperature 
fluctuations; 

                                            
36 Ing. R. N. Farrugia, M.Fsadni, C. Yousif: Solar Water Heating Systems under the Lens. 
37 See website: www.davisenergy.com/zeh.pdf 



UNFCCC: Malta’s Climate Change Initiative  
Working Group VI: Technology Needs for Adaptation to Climate Change 

 
27 

• Reliability — a ZEH can be designed to continue functioning even during 
blackouts; 

• Security — a  home that produces energy protects its owner from fluctuations in 
energy prices; and 

• Environmental sustainability — a ZEH saves energy and reduces pollution. 

102. Zero Energy Homes comprise a number of features: 

• Climate-specific design; 

• Passive solar heating and cooling; 

• Natural daylight; 

• Energy-efficient construction; 

• Energy-efficient appliances and lighting; and 

• Solar thermal and solar electric systems. 

103. There are none of these types of homes in Malta as yet, although older buildings 
were more suited to the local climate and made much better use of natural lighting, 
passive ventilation, and cooling arrangements than their more modern counterparts. 

Data gathering systems for climate change 

Establishment of an automated meteorological network 

104. Monitoring of meteorological elements is key in assessing climatic changes and 
variability.  The existing local meteorological network needs to be upgraded so that 
all seven meteorological stations are able to measure all atmospheric events including 
atmospheric pressure and global solar irradiance.  This upgrade should include 
certified calibration of the current key equipment.  Installation of additional 
equipment such as visibility/fog detectors should also be considered38. The visibility 
sensor is a micro-processor controlled meteorological instrument that measures 
visibility through back scatter light from particles in the atmosphere.  

105. If the required equipment is put in place, Malta could join one of the domains 
available in the network of 20 national meteorological weather services operating 
under the framework of The Network of European Meteorological Services 
(EUMETNET)39.  EUMETNET provides a framework to organise co-operative 
programmes between its members in the various fields of basic meteorological 
activities such as observing systems, data processing, basic forecasting products, 
research and development, and training.  Through EUMETNET Programmes, 
members can develop their collective capability to serve environment management 
and climate monitoring and to bring to all European users the best available quality of 

                                            
38 An example would be the Fidelity VM100 Visibility Detector (http://www.fidelitytech.com/VM100.htm). 
39 See EUMETNET website: http://www.eumetnet.eu.org/ 
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meteorological information.  They use EUMETNET to make the management of their 
collective resources more efficient.  

Establishment of a hydrological network 

106. In this sector, there exists the need for the establishment of a hydrological network 
to collect real time hydrological data to develop an effective flood warning system.  
Technologies exist to improve the organization of networks from several stand-
points: follow-up of the proper functioning of remote stations, limited data handling, 
and easier access to information.  Organisation of flood warning systems should be 
developed on two fronts:  

• Storm Forecasting Tools: 

o Quantitative precipitation forecasting; 

o Probabilistic forecasting; 

o Radar developments; 

o Flood and flash flood forecasting; 

o Forecast runoff models; and 

o GIS applications in forecasting. 

• Flood Warning System Design: 

o Developing local flood warning plans and operating procedures; 

o Designing flood detection networks; 

o Testing flood warning systems; 

o Equipment maintenance; 

o Evaluation of stream gauging methods and instruments; 

o System innovations; 

o Evaluating gauging network densities; 

o Satellite usage for hydrologic data exchange; 

o Maintaining a record of case histories; and 

o Flood warning system operations in severe weather. 

107. Specialised organisations40 provide comprehensive solutions ranging from sensors to 
fully automated data collection and processing systems. 

                                            
40 See for example OTT website: http://www.ott-hydrometry.de/english/cmcshome.htm 
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Geographic Information System (GIS) 

108. GIS is a technology that is used to view and analyze data from a geographic 
perspective.  GIS links location to information and layers that information to give you 
a better understanding of how it all interrelates41.  

109. Although MEPA has a GIS system that is used to map various land uses such as local 
council boundaries, development boundaries, protected areas, and environmental 
information, its application in the field of climate change is currently limited.  Its 
application in coastal adaptation would involve the overlaying of layers of sea level 
rise with elevation and coastal development data to define impact zones.  Flood 
prone areas could also be identified and simulations run to understand how different 
areas would react to such sea level rise.  A wider use of GIS among Government 
entities, through MEPA’s national mapping service, would bring greater benefits and 
better integration of information that would facilitate contingency planning and 
forecasting of scenarios. 

Remote Sensing 

110. Remote sensing is the science of gathering information at a distance, and it provides a 
descriptive, analytical way to identify geographic features.  Remotely sensed data can 
include aerial photographs, satellite imagery, acoustic data, and radar imagery42. 

111. The use of remotely sensed data is increasing due to recent advancements in GIS and 
image processing capabilities.  Information that previously was available only to large 
organisations is now suitable for most desktop computers and is used by all branches 
of government and the private and non-profit sector.  

112.  Some of the most common uses of this technology by coastal resource managers are 
the following: 

• Shoreline mapping and erosion analysis;  

• Floodplain mapping;  

• Land cover and land cover change mapping;  

• Habitat mapping;  

• Wetland mapping and evaluation;  

• Submerged aquatic vegetation mapping;  

• Regional planning; 

• Water quality monitoring;  

• Coastal management permitting;  

• Oil and toxic spill response planning;  

                                            
41 See GIS website: http://www.gis.com/index.html 
42 See website: http://www.csc.noaa.gov/crs/primer.html 
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• Navigation;  

• Dredge disposal site monitoring; and  

• Base map creation.  

113. Spatial resolution, which refers to the amount of detail recorded by a sensor, is an 
important consideration.  Different remote sensing technologies provide data at 
varying resolutions.  As the detail, or spatial resolution, increases, the area covered 
generally decreases.  Higher resolution requirements often mean higher data costs. 
Before acquiring data, consideration of the area's size and the amount of detail 
required are therefore essential. 

Monitoring sea level rise 

114. A number of monitoring programmes are directed at establishing signals of climate 
change and to provide the missing gaps in the understanding of the physics of 
atmosphere-land-ocean-ice interactions.  For example, the Global Ocean Observing 
System (GOOS) is designed to monitor the present nature of the oceans, forecast 
how its conditions may change and provide the underpinning climate change 
forecasts.  The climate component of GOOS is the ocean component of the Global 
Climate Observing System.  Under the GOOS umbrella, sea level is measured by a 
global array of 300 time gauges deployed by individual nations in coastal regions, on 
islands, and in the open ocean.  These are managed through the Global Sea-level 
Observing System (GLOSS).    

115. The establishment of an observing system for generating data sets to improve model 
predictions of climate change and to help direct future impacts on small island 
developing states should be facilitated.  Such a system should include:  

• A high-accuracy altimeter to measure spatial variations and monitor temporal 
variability and trends in sea level rise;  

• Sufficient gauges to monitor and eliminate trends in the altimeter;  

• A globally distributed set of gauges for sampling at the margin of the altimeter 
(including coastal regions and high latitudes);  

• Geodetic positioning to improve reference levels of in situ gauges; and 

• Improvements in the World Weather Watch Network to address small island 
developing states meteorological data gaps43.  

Solid Waste Management 

116. Technologies that make it possible to utilise the resources in waste – both the energy 
and material resources – and to eliminate problems with xenobiotic substances, are 
usually considered to be high-quality treatment technologies.  

                                            
43 http://islands.unep.ch/dd98-7a1.htm#C.%20Monitoring%20activities 
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117. To date, waste management has been based around the waste hierarchy, and it 
should continue to be.  This tool is a useful instrument for initially determining the 
type of treatment that a particular waste should receive.  The waste hierarchy 
dictates that waste fractions must be moved up in the hierarchy.  This means that the 
prevention and recycling of waste must be given priority over incineration.  Ultimate 
priority must be given to avoiding landfilling of waste.  However, there needs to be a 
balanced evaluation.  In general, the waste hierarchy should be followed when it is 
both environmentally justified and cost-effective. 

118. In order to promote better quality in waste management, there are three central 
focus areas, in particular, that require improvement over the next few years:  

• Development of a method that makes it possible to assess the quality of waste 
treatment and to evaluate whether waste is being treated at the right price;  

• More stringent requirements governing the treatment chosen for waste; and 

• Work towards waste becoming less hazardous, and reducing the volume of 
hazardous waste. 

119. Strategies for waste management include: 

• Information campaigns to increase people's interest in purchasing products that 
have a lower environmental impact throughout their entire life cycle, and 
generate as little waste, and to explain the link between consumption and waste 
volumes, with specific recommendations on products made from recycled 
materials, reusable packaging and packaged goods, etc.;  

• Education in primary and secondary schools on the environmental problems 
related to resource consumption and waste generation;   

• Increased separation and collection of recyclable material; 

• Increase in recycling of bulky waste through reorganisation and improvement of 
existing schemes; and 

• Measures to prevent waste generation in industry through recycling and proper 
environmental management. 

Landfilling 

120. The principle waste management technologies for municipal solid waste are landfilling, 
incineration, and composting.  Most of Malta’s waste is landfilled with only a small 
percentage of organic waste that is composted.  Incineration of municipal solid waste 
has not been introduced.  Although the current landfill operates a gas recovery 
system, the gas is not used to generate energy.  It is not known whether the planned 
engineered landfill at Ghallis ta’ Gewwa will have the facility to use the recovered gas 
for power generation.  However, this technology should be actively explored as a 
means to reduce dependence on fossil fuels. 
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Animal Waste 

121. The management of animal waste is an issue of concern in Malta.  Malta’s FNC 
identified that a waste management strategy for animal manure is required44.   

122. A number of technologies are available to manage waste better.  As composted 
manure is the primary source of fertilizer for an organic farm, the conservation of 
nutrients from raw manure is essential.  Loss of nitrogen can be prevented by using 
generous amounts of bedding to soak up liquid wastes and to provide a carbon 
source for composting the manure.  Solid manure storage systems should contain: 

• An enclosed area, on a sloped cement pad, preferably under a cover; 

• A perimeter curb to contain and direct the liquids to the low end; and 

• A pit to contain the liquid runoff until it can be pumped and spread on the land. 

123. Many pig, poultry, and dairy operations have slurry or liquid manure systems.  A form 
of composting can be done with liquid slurry by micro-aerating the slurry in tanks. 
The aim of micro-aeration is to reduce nutrient loss from volatilization, which occurs 
when nitrogen changes into gaseous ammonia.  The advantage of this micro-aeration 
process is that it cuts down on odours from anaerobic conditions, which result in the 
formation of methane and hydrogen sulphide.  This significantly reduces weed seed 
and pathogens and also reduces nitrogen loss because the nitrogen is converted from 
ammonia to bacterial protein, which is a stable form of nitrogen.  

124. There also exist a number of other technologies for the treatment of animal waste.  
Anaerobic manure digestion is a biochemical process by which organic matter is 
decomposed by bacteria in the absence of oxygen, producing methane and other by-
products.  The complete mixture of this gas is called biogas.  Various digestion 
processes exist; these include: 

• Plug flow; 

• Complete mix; 

• Fixed film; 

• Covered lagoon; 

• Temperature-phased Anaerobic Digestion; and 

• Anaerobic Sequence Batch Reactor. 

125. The adoption of such technologies can lead to a number of benefits, including: 

• Reduced pathogens in manure (e.g. faecal coliform bacteria); 

• Reduced odour and reduction of odour producing compounds (H2S); 

                                            
44 The Ministry for Rural Affairs and the Environment had issued a Call for Tenders for the formulation of such 

a Plan.  We understand that his Plan has since been completed but the results have not yet been made public. 
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• Manure stabilised and nitrogen more readily available to crop; 

• Reduced green house gas emissions; 

• Production of “green energy”; 

• Reduced dependence on fossil fuels; 

• Reduced electrical, natural gas, and heating costs; and 

• Revenue stream from selling excess energy back to the grid. 

126. Any size of operation can be used for manure digestion, but economics play a role in 
the size needed to produce enough biogas to pay for the digester and its 
maintenance.  In the case of dairy farms, for such a facility to be economically 
sustainable it would need at least 400 cows. 

127. In the US a particular dairy digester cost approximately $350,000 in 1999 for a 
relatively simple plug flow digester system designed for a capacity of 1,000 cows.  
According to the US EPA, the cost for a manure digester is approximately $550 per 
cow45.  

128. In the US, the Environmental Power Corporation is currently formally commissioning 
the first of its electricity generating anaerobic digester systems.  This facility has been 
designed and constructed to produce substantially more electricity from a given 
quantity of animal and organic wastes than any other anaerobic digester system built 
for commercial purposes in the United States.  The system is projected to generate 
approximately 6.5 million kilowatt hours annually from the waste of about 800 milk 
cows, an output that is sufficient to supply approximately 600 homes. 

129. In addition to producing renewable energy, anaerobic digesters are recognized as a 
solution to environmental and regulatory compliance issues related to animal waste 
disposal.  These systems can help farmers reduce ground and surface water pollution 
and minimize odours while freeing land for increased herd sizes, which is expected to 
help lower farm operation and maintenance costs.  Anaerobic digesters also produce 
residual by-products, including compost and bedding materials that can serve as 
additional sources of revenue46. 

Fresh Water Resources  

130. Technologies related to water resources are divided into two categories: data 
gathering technologies and adaptation technologies.  Data gathering technologies are 
used in monitoring water resources more accurately and efficiently.  Adaptation 
technologies / measures are necessary to reduce the stress on natural water 
resources.   

131. Reducing the amount of groundwater that is extracted could be achieved by the 
increased use of treated effluent for non-potable uses.  The main problem with 

                                            
45 http://www.mda.state.mn.us/feedlots/digesterfaqs.htm 
46 http://www.waterandwastewater.com/www_services/newsletter/june_27_2005.htm 
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treated effluent is that wastewater salinity is high, reflecting the high salinity of the 
domestic water supply (Gauci, V., 199347).  Improving the quality of the treated 
effluent could be achieved at source, that is, by producing water that has low salinity 
levels, as well as at the treatment stage.  Treatment of effluent can be augmented by 
newer technology that targets the sludge fraction.  Desalination techniques using 
mass diffusion, UV treatment of effluent, and ultrasonic technologies are discussed 
below.  Some of these adaptation technologies also affect other sectors.  

132. Various component technologies related to drainage and sewerage schemes would be 
needed to improve the management of rain and wastewater to reduce potential 
geotechnical erosion and recession problems.  This includes separating sewage pipes 
from rainwater pipes, recycling all wastewater produced and reusing it in industry and 
for irrigation, and harvesting storm water runoff in reservoirs.  All buildings should 
have reservoirs / wells that store rainwater incident on roofs; although this is a legal 
requirement it is not enforced and several buildings constructed between 1960 and 
1980 lack such rainwater containment.  The main adaptation measure aims at 
increasing use of recycled or collected rain water and reducing reliance on natural 
sources and RO water. 

Data gathering technologies 

In-well monitoring robotic technology48 
133. In-well monitoring using robotic technology exists that automatically measures the 

water level and groundwater quality on a regular schedule at a ground water 
monitoring well.  Results are transmitted to a human supervisor using radio, cellular-
phone modem, or a satellite link.  This robotic system is designed to measure well 
water quality using the same techniques that a human sampling crew would use, but 
because this robot “lives” at a well cluster it can monitor water level and water 
quality much more frequently than is practical for human sampling teams.  

134. This device is programmed to let the operator know when conditions have changed 
sufficiently to indicate that local water quality has changed.  Groundwater resources 
are vulnerable to saltwater intrusion, which is the movement of saline water into 
freshwater aquifers.  Saltwater intrusion is most commonly caused by groundwater 
pumping near the coast; it renders groundwater difficult to use in agriculture and for 
potable water.  Robotic technology can be used to establish the position of the 
freshwater-saltwater interface.  Under natural conditions, the seaward movement of 
freshwater prevents saltwater from encroaching coastal aquifers, and the interface 
between freshwater and saltwater is maintained near the coast or far below land 
surface.  This interface is actually a diffuse zone in which freshwater and saltwater 
mix, and is referred to as the zone of dispersion, or transition zone.  Groundwater 
pumping can reduce freshwater flow toward coastal discharge areas and cause 
saltwater to be drawn toward the freshwater zones of the aquifer. Saltwater 

                                            
47 Gauci, V., 1993.  Supply of Irrigation Water in a Semi-Arid Area.  In Busuttil S., Lerin F., and Mizzi L. (eds.). 

Malta: Food, agriculture, fisheries and the environment. Montpellier : CIHEAM-IAMM, 1993. p. 83-91: 3 graphs. 1 
table. 1 ref. (Options Méditerranéennes : Série B. Etudes et Recherches ; n. 7) 

48 See for example Robowell website: http://ma.water.usgs.gov/automon/default.htm 
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intrusion decreases freshwater storage in the aquifers, and, in extreme cases, can 
result in the abandonment of supply wells. 

Adaptation Technologies 

Desalination Technologies using mass diffusion49 
135. Currently desalination plants use reverse osmosis: high pressure pumps force salt 

water through fine filters that trap and remove waterborne salts and minerals. 
Reverse osmosis uses less energy than distillation but has other problems, including 
mineral build-up clogging the filters.  

136. A relatively new desalination technology relies on a physical process known as mass 
diffusion, rather than heat, to evaporate salt water.  In this system, the pumps move 
salt water through a heater and spray it into the top of a diffusion tower – a column 
packed with a polyethylene matrix that creates a large surface area for the water to 
flow across as it falls.  Other pumps at the bottom of the tower blow warm, dry air 
up the column in the opposite direction of the flowing water.  As the trickling salt 
water meets the warm dry air, evaporation occurs.  Blowers push the now-saturated 
air into a condenser, the first stage in a process that forces the moisture to condense 
as fresh water.  

137. The key feature of this system is that it can tap warmed water, which would have 
been used to cool machines, to heat the salt water intended for desalination, turning 
a waste product into a useful one.  This may be particularly attractive to industry and 
hotels, which would be able to tap heat from their boilers and other equipment to 
run the desalination plant, instead of opting for costly RO installations. 

138. Using this technology to further treat the effluent from wastewater treatment plants 
would also have a direct effect on the salinity of this water, resulting in an increased 
demand for the product, a reduction in soil salinity levels, and a reduced need to 
change to salt-tolerant crops. 

Sewage Treatment 
139. Sewage treatment technology is varied and ranges from physico-chemical treatment 

to aerobic or anaerobic digestion of sludge.  Current disinfection techniques primarily 
use chlorine; however, other technologies such as ultrasonic and ultra violet (UV) 
treatment also exist.  Such alternative technologies for the treatment of wastewater 
should be encouraged so as to reduce the reliance on groundwater sources / costly 
reverse osmosis. 

 Ultrasonic decomposition of sludges and disinfection of wastewater 

140. Ultrasound has been successfully employed to disintegrate solids and micro-
organisms in wastewater.  Treatment processes like disinfection of potable water, 
hygienisation of sewage treatment plant effluents, or anaerobic sludge stabilization, 
aim at reducing or inactivating bio-particles (e.g. bacteria, viruses, and protozoans). 

                                            
49 See website: http://www.earthtimes.org/articles/show/902.html 
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Power ultrasound is used to intensify these processes (Neis & Blume, 200250).  
Technology exists51 that allows this process to be undertaken within a reactor-type 
environment.   

141. As with other acoustic waves, ultrasound subjects substances, in this case, water, to 
alternating compression and expansion.  At higher intensities, ultrasound breaks up 
the aqueous medium during the expansion phase, which leads to the formation of 
microscopic cavities filled with water-vapour or gas within the fluid. 

142. In the reactor environment (see Ultrawaves website), pressures as extreme as 500 
bar and temperatures up to 5,200 Kelvin are attained during the subsequent 
compression phase.  These conditions cause the bubbles to implode, a process 
known as cavitation.  The implosion of the gas-bubbles produces powerful shear 
stresses which are capable of breaking up the surfaces of bacteria, fungi, and other 
cellular matter.  At lower frequencies (20 kHz - 100 kHz) large cavitation bubbles are 
produced, the collapse of which causes similar extreme hydraulic shear forces and 
effects.  In the middle frequency range (100 kHz - 1 MHz) smaller, but nonetheless 
effective, cavitation bubbles are produced, and radical sonochemical reactions occur 
in the water.  When sonicated at frequencies higher than 1 MHz, the liquid starts to 
stream at molecular level (Ultrawaves, 2005). 

143. The controlled environment of the reactor allows different remediation effects to be 
achieved at different acoustic frequencies, for example: 

• Frequency range 20 – 100 kHz: disintegration of cells, disinfection, and 
destruction of polymers; 

• Frequency range 100 kHz – 1 MHz: break-up of the structure of chloro-organic 
compounds; and 

• Frequency range 1 – 10 MHz: desorption of absorbed organic molecules from 
solid surfaces  

144. Such reactors can be usefully employed for the following: 

• Aerobic or anaerobic stabilisation of sewage sludge or biomass; 

• Combating foaming and bulking sludge; 

• Biological elimination of nitrogen (denitrification); and  

• Disinfection of “murky media” (wastewater, industrial water, waste sludge) 

UV sewage treatment plans 

145. This technology allows sewage effluent to be disinfected with UV light.  Rows of high 
intensity UV tubular lamps are set into purpose-built open concrete channels, 

                                            
50 Neis, U. and Blume, T., 2002.  The effect of ultrasound on particulate matter, especially micro-organisms in 

complex water and waste-water media. 
51 See for example the Ultrawaves Wasser & Umwelttechnologien GmbH website: 

http://ultrawaves.de/uk/produkte.html as accessed in July 2005. 
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through which the wastewater flows prior to discharge.  The disinfection occurs 
because UV light inactivates pathogenic organisms within seconds by triggering a 
photochemical reaction which physically disrupts their DNA.  This then prevents the 
organism from multiplying.  Because UV does not produce residuals and by-products, 
nor does it affect the taste, odour, or colour of water, it is widely accepted as an 
environmentally friendly solution for sewage treatment, especially where the treated 
effluent is to be reused. 

Dual Water Systems  
 

146. A dual water reticulation network is a system that provides a secondary supply of 
water to a property.  Running parallel to the main drinking water supply, a second 
pipeline will supply recycled water to outdoor taps and to all ablutions on the 
property.  In order to connect to both mains water and recycled water supplies, two 
water meters are installed at each property. 

147. Recycled water can be used for toilet flushing, garden irrigation, filling ornamental 
ponds, car washing, and construction purposes.  It cannot, however, be used for 
drinking, cooking or other kitchen purposes, and irrigation of fruit trees and crops 
that are eaten raw or unprocessed. 

Storm Water Catchment: Strategies 
148. A number of strategies exist to manage storm water runoff.  These include: 

• Public education and outreach on storm water impacts: Implementation of a 
public education program to distribute educational materials to the community or 
conduct equivalent outreach activities about the impacts of storm water 
discharges on water bodies and the steps that the public can take to reduce 
pollutants in storm water runoff.  

• Construction site storm water runoff control: Develop, implement, and enforce a 
program to reduce pollutants in any storm water runoff from construction 
activities through appropriate containment facilities, cleaning of the site, and 
proper management arrangements. 

• Post-Construction storm water management in new development and 
redevelopment: Develop, implement, and enforce a program to address storm 
water runoff from new development and redevelopment projects, including 
provision of adequately sized rainwater containment facilities (cisterns, reservoirs, 
etc.).  

• Pollution prevention / good housekeeping for municipal operations: Develop, 
implement, and enforce a program that includes a training component and has the 
ultimate goal of preventing or reducing pollutant runoff from municipal 
operations.  

Storm Water Catchment: Technologies 
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149. A number of storm water catchment technologies are available on various scales, 
depending on national requirements.  Hereunder is an indicative list of technologies:  

• Gutter meshes: Concentrated use of an area leads to storm water pollution, 
especially large pollutants such as litter and debris.  This material in urban 
waterways disturbs the physical habitat, degrades the water quality, attracts pests 
and vermin, and reduces amenity values.  Gutter meshes consist of mesh baskets 
that are placed at the entrance of drains from road gutters.  Storm water passes 
through the baskets to the storm water drain, and material larger than the basket 
mesh is retained.   

• Cisterns: Rain water is first of all collected from every available rooftop, patio, or 
balcony.  The main artery feeds the concrete cistern from a hole located towards 
the top of the tank.  A float valve is located within the cistern to detect low rain 
water levels.  In the event that insufficient amounts of rain water are being fed 
into the cistern, a backup system which pumps recycled water can also be 
installed.  

• By-pass culverts and pumps: culverts installed to channel run-off water away from 
built up areas are a common feature.  These can lead to reservoirs, where the 
collected water is stored for future use, or they discharge their contents directly 
into the sea.  Culverts are normally laid to fall so that the water is channelled to 
its destination under gravity, however, where this is not possible, a system of 
pumps can be used.  Silt traps and oil filters can also be installed on lines to 
remove contaminants. 

Building and Construction 

Energy Efficient Building Materials 

150. One type of energy efficient construction material that seems to be gaining popularity 
is insulated concrete.  Insulated concrete is made by using high-density Styrofoam 
forms for the concrete in both above-grade and below-grade walls.  The Styrofoam is 
permanent, lending its insulating qualities to the concrete both during and after 
pouring. 

151. Insulated concrete has other attractive abilities, too.  It is amazingly stable, and often 
able to withstand hurricane-force winds and even earthquakes.  It also has noise-
abatement qualities, and some brands of insulated concrete forms (ICFs) have high 
(three hour) fire ratings, as well. 

Insulation 

152. The most economic way of ensuring energy savings in constructions is through 
proper insulation of buildings.  Insulation can both contain heated air and cool air, and 
because heating and cooling (collectively referred to as space conditioning) can 
account for 70% of a home's energy consumption, reducing the energy spent on it 
also reduces utility bills. 

153. Different types of homes in different climates have different insulation needs.  The 
basic types of thermal insulation include blankets, blown-in loose fibres, foam 
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insulation, pressed insulating materials, and reflective insulation.  Many types of 
insulation can be installed without the help of a professional, but for some, such as 
blown-in fibres or pellets, professional help is generally recommended. 

154. Many modern building materials are also available that are better insulated to save 
more energy.  ICFs, are made of foam that becomes permanent once the concrete is 
poured, adding layers of dense insulation to the exterior walls of houses.  ICFs are 
relatively easy to install and build with, and operate as both thermal insulation and 
noise-suppressing barriers. 

Coastal Defences 

155. Assessments of adaptation strategies for coastal zones have shifted emphasis away 
from hard protection structures of shorelines (e.g., seawalls, groynes, breakwaters, 
etc.) toward soft protection measures (e.g., beach nourishment), managed retreat, 
and enhanced resilience of biophysical and socioeconomic systems in coastal regions. 
Adaptation options for coastal and marine management are most effective when 
incorporated with policies in other areas, such as disaster mitigation plans and land-
use plans.  Examples of demonstrated technologies in coastal adaptation to support 
implementation of managed retreat, accommodation, or protection options are the 
following: 

Inland flood defences  

156. Inland flood defences are structures which essentially create a new coastal strip that 
is vulnerable to more frequent flooding52; the area behind the defence is less 
vulnerable.  This is a potentially cheaper option than other protection technologies, 
though it involves the change or adaptation of land uses on the seaward side of the 
defences to less-intensive, temporal, or economically less important ones.  

Collection of storm water runoff  

157. Low lying coastal areas are prone to both flooding from inland storm water and sea 
level rise.  In Malta, Msida would qualify as such an area.  In these cases, storm water 
generated upstream would need to be collected upstream for later use or channelled 
to the sea via pumps/by-pass culverts, thereby avoiding flooding of the low-lying area.   

Enhancement of natural coastal ecosystems  

158. "Building with nature53" techniques can include the creation, maintenance, or 
restoration of wetlands, marshlands, and dune systems.  In cases where re-vegetation 
is required to simulate natural forms of dune or back-shore protection, this may 
involve the use of horticultural or arboricultural technologies to produce large 
numbers of seedlings or young plants needed to re-vegetate large areas.  Re-
vegetation is a relatively low-cost approach which does not disrupt coastal processes. 

                                            
52 United Nations Framework Convention on Climate Change, 1999.  Technical Paper: Coastal adaptation 

technologies.  FCCC/TP/1999/1; 25th May 1999. 
53 Klein, R. J. T. and R. J. Nicholls (1998). “Coastal Zones”, in UNEP Handbook on Methods for Climate Change 

Impact Assessment and Adaptation Strategies. Feenstra, J. F., Burton, I., Smith, J. B. and R.S.J. Tol (ed.). 
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Indigenous "pioneer" species for dune stabilization are particularly effective as a 
'bridging technique' so that natural vegetation can be restored.  Some locations may 
not be suitable for planting.  Care needs to be taken to choose the right vegetation, 
planting, and fertilization for local conditions.  

159. These natural technologies may only accelerate existing morphological trends not 
change them.  Such approaches may only work well for small wave climates and in 
particular seasons.  

Breakwaters 

160. Breakwaters are double-sided structures with water on both sides, used (as their 
name suggests) to dissipate wave and current energy.  They therefore need to be 
much stronger and substantial than groynes.  However, they do not provide any 
mitigation against sea level rise per se.   

161. Breakwaters use large amounts of rock material (of the order of several cubic metres 
of material per metre of breakwater) depending on the depth of the water and the 
method of construction, and require special construction equipment.  They can be 
constructed perpendicular or parallel to the shore or to form harbours.  
Breakwaters are generally expensive, sophisticated structures.   

Inflatable Dams  

162. Since the 1950s, inflatable rubber dams have been used in a number of applications 
across the world.  These are low cost and versatile structures that have been used in 
widely different applications, including raising the crest height of existing dams and 
weirs to increase their capacity, for flood control, as tidal barriers, and to control 
water flow (Trelleborg, 200554). 

163. An inflatable rubber dam is essentially a multi-layered envelope anchored to a 
concrete foundation.  The membranes are designed specifically for the use they will 
be put to, including the type of material used, its thickness, and reinforcement. 

164. These structures have a number of benefits over traditional dam structures, such as: 

• Low Cost (Rubber dams are very cost effective in terms of both capital and installation 
cost); 

• Low Maintenance (With moving parts well away from the water, maintenance costs 
are minimal); 

• Impact, Abrasion and Debris Resistant (Rubber dams are inherently self-clearing and 
impact resistant); 

• Flexible (Rubber dams are suitable for all climates and accommodate a range of head 
heights and operating conditions); 

                                            
54 Trelleborg Queensland Rubber website as accessed in June 2005.  

http://www.trelleborgqr.com/Content/Product_Flexidam1.asp 
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• Safe and Reliable Operation (Unlike flashboards there is no need for operators to be 
near the crest and nothing to jam up); and 

• Rapid Installation (Onsite installation time is a fraction of that of other options). 

Protective Solid Structures  

165. Other effective infrastructural adaptations for sea level rise are protective solid 
structures, such as sea walls.  These can be built of various materials, including steel 
sheet piles, concrete (pre-cast) blocks or caissons, or cast in-situ concrete.  Various 
examples exist from different parts of the world, where such structures have been 
used to contain the effects of rising sea levels.   

Beach nourishment and relocation of infrastructure 

166. Beach nourishment has already been identified as an effective “soft” adaptation 
measure against sea level rise (see above).  This measure is also a win-win type of 
strategy since the re-creation of sandy beaches would also enhance the tourism 
product of the Islands. 

167. However, most local beaches have been affected by insensitive infrastructural 
development; in particular sea walls and quays that provided reflecting surfaces that 
augmented wave action leading to scouring, and sand erosion, as well as roads built at 
the back of beaches that effectively starved the amenity from its sediment supply.  It 
is therefore important that any beach replenishment project would, wherever 
possible, attempt to reverse such mistakes and remove or mitigate existing coastal 
infrastructure, and attempt the inland relocation of roads or the construction of 
bridges instead of solid walls (where this is appropriate). 

Coastal Zone Management Plans 

168. Coastal Zone Management (CZM) plays a crucial role in the management of, and 
adaptation to, sea level rise.  The use of the coastal areas in Malta is particularly 
intensive and conflicts often arise, whether on land or at sea.  CZM provides a way of 
ensuring: 

• Rational planning of the coast and marine area;  

• The promotion of economic development; 

• Stewardship of limited resources; 

• Conflict resolution; 

• Protection of public safety; and  

• The management of public submerged land and waters. 

Agriculture 

169. In addition to the proposed plans and techniques laid out in the Rural Development 
Plan for Malta and the recommendation contained in Malta’s FNC for the 



UNFCCC: Malta’s Climate Change Initiative  
Working Group VI: Technology Needs for Adaptation to Climate Change 

 
42 

implementation of a code of good agricultural practice, the following are other 
technologies that may be helpful in adapting to climatic change. 

Micro-Irrigation Techniques 

170. Although there are various forms of micro-irrigation, drip irrigation is the one most 
widely used because it can save water, reduce the use of horticultural chemicals, is 
relatively insensitive to environmental effects, can reduce labour, and often promotes 
better plant growth. 

171. Drip irrigation is an effective irrigation system in terms of water conservation.  This 
system ensures that water is not wasted by irrigating areas between plants or from 
run-off, excessive evaporation, wind-effects, overspray, and the like.  It is more 
efficient than overhead spray systems in terms of water conservation and installation 
costs.  The greater the plant spacing, the more cost-effective drip irrigation becomes, 
when compared with overhead spray systems. 

172. Drip irrigation systems can be categorized as either point source or line source 
dissemination systems, although both include variations on the theme.  They all 
consist of a transport system, usually hose or pipe, and a water emission device, 
usually called emitters.  In addition, they all need a relatively fine mesh filtration and 
some level of pressure regulation.  

• Line Source: 

o Hypothetically, line source emission would describe a system that seeps 
water uniformly along the full length of the line.  These are often referred 
to as soaker or porous hose lines. 

• Point Source: 

o The point source drip irrigation systems are classically defined as emitters 
mounted on water transport lines.  The water would then disseminate at 
the specific point where the emitters are placed.  An advantage of a point 
source dissemination system is that the irrigation can be "customized" for 
any given landscape scenario.  That is, plants of different sizes and water 
requirements can all be accommodated in the same watering zone by 
varying the number of emitters and/or their flow rate. 

• Emitters: 

o Emitters mounted on the line can either be pressure-compensated or not.  
Pressure-compensated emitters are designed to deliver a pre-designated 
amount of water, independent of the pressure in the line.  That is, the 
discharge flow stays the same with major changes in pressure.  This 
feature is particularly important with long lines, where friction can cause 
significant pressure changes along the line.  This is also important where 
elevation changes and associated pressure variations occur along the 
length of the line. 



UNFCCC: Malta’s Climate Change Initiative  
Working Group VI: Technology Needs for Adaptation to Climate Change 

 
43 

Soil Moisture Sensors 

173. In conjunction with micro-irrigation techniques several moisture sensors exist and 
can be used by farmers to determine when and how often micro-irrigation should 
take place. 

Organic Farming 

174. The organic farming we see nowadays is just a revival of the original concept of 
farming and an attempt to go back to the traditional ways of agriculture; i.e. growing 
crops and animals in an environmentally friendly way, and one which leaves little 
impact on the environment. 

175. Some of the principles of organic farming are based on: 

• The promotion of biodiversity in the entire system, by growing different varieties 
of crops on the same field, rather than having one single crop; 

• Increasing the soil biological activity, by creating conditions which enable 
beneficial organisms to flourish and by not using pesticides; 

• Increasing the soil fertility by recycling wastes of plant and animal origin generated 
on the farm itself, in order to return nutrients to the soil; 

• Promoting the healthy use of soil, water, and air as well as minimising all forms of 
pollution that may result from agricultural practices; 

• Reducing the use of unnecessary medicines and hormones given to livestock; and 

• Increasing pasturage time and access to outdoor foraging. 

176. The objectives of organic farming are the same whether we consider crop products 
or animal products.  In both cases, the method of production used aims at reducing 
the impact caused on the environment, not only by having a more respectful use of 
the countryside, but also by showing concern for animal welfare, and at the same 
time, achieving high-quality agricultural products. 

177. As a result, organic farming should be involved in almost every aspect of production, 
starting from the seed to the final product.  Seeds should be obtained from plants 
that were themselves grown organically.  This is probably one of the major problems 
in Malta, since these seeds are not currently available but have to be imported from 
abroad.  This implies that it is very difficult to find organic seeds of local varieties of 
plants, unless the farmer collects them himself from the previous year’s crop. 

178. Organic farming makes use of natural fertilizers and pesticides.  Other methods of 
pest control and increasing plant productivity include: 

• Crop rotation: this method advocates the seasonal rotation of crops in such a 
way that plants of the same family are not grown in the same patch of land for 
consecutive seasons; 
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• Use of disease resistant varieties: these are natural varieties of plants that show 
resistance to certain diseases;  

• Pheromone traps: these are insect traps containing a chemical that attracts a 
specific type of insect.  Once the insects reach the trap they get stuck to it; and 

• Organic fertilizers: these include both compost from plant origin, and even animal 
remains such as manure.  In the case of animal manure, it has to originate from 
animals being raised organically, otherwise it cannot be applied.  In Malta this 
again is not available, however some agricultural suppliers have a stockpile of 
certified organic manure from abroad. 

Application of minimum tillage 

179. Minimum tillage as a technology approach can be defined in many different ways.  It 
encompasses reduced tillage, no tillage, and zero tillage.  Minimum tillage aims to 
retain crop residues and establish crops with the least realistic amount of soil 
disturbance while still maintaining crop yield. 

180. Minimum tillage requires that each process or action, from harvest to harvest, is 
carefully assessed.  It must be thought of as a whole package, with practices adapted 
to the situation.  Minimum tillage is not just “not ploughing”.   

Use of lower planting densities 

181. This is another adaptation measure used mainly to conserve soil moisture and 
nutrients.  The persistence of drought in the coastal areas and the average increase of 
temperature have exerted a considerable moisture stress in cropping practices in the 
coastal areas.  This has urged farmers to change farming timing to better fit the new 
climatic conditions. 

Soil Management 

182. Addition of nitrogen to soil in any form (animal excreta, synthetic fertiliser, crop 
residues, or biological fixation) results in increased nitrous oxide emissions.  It is also 
generated indirectly when nitrate is lost by leaching or run-off is converted to nitrous 
oxide in water bodies, and when nitrogen from excreta and fertiliser is lost as 
ammonia to the atmosphere and subsequently deposited on land. 

183. Mitigation options, therefore, need to focus on limiting the direct loss of nitrogen 
from animal excreta and synthetic fertilisers and the indirect loss caused by leaching, 
run-off, and ammonia volatilisation.  Options are available that could result in 
considerable reductions in nitrous oxide emission from grazing animals and fertiliser 
application; these include: 

• Manipulating the diet of animals: feeding dairy cattle low degradable protein and 
high starch diets should result in 24% less nitrogen being excreted in the urine, 
reduced ammonia volatilisation, and less nitrous oxide emission; 
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• Breeding cultivars that improve nitrogen efficiency: dairy cows that were fed 
grasses high in water soluble carbohydrate excreted 24% less nitrogen than those 
fed normal diets; 

• Keeping cattle on feed-pads during the wet autumn/winter period, so that excreta 
can be collected and utilised as fertiliser later in the year.  Nitrous oxide emission 
from dairy excreta could be reduced by 25% and nitrate leaching by 40%; and 

• Improving drainage and preventing soil compaction can reduce nitrous oxide 
emission by 3%. 

Adaptation in animal breeding establishment 

184. Animal husbandry adaptation practices concern mainly conservation of energy in farm 
buildings, through natural ventilation and the proper management of waste (see 
above – Solid Waste Management). 

CRITERIA FOR SELECTING SECTORS & TECHNOLOGIES  

185. This section aims to create a framework for the identification of the highest priority 
technology needs with a view to assess how these can contribute to Malta’s social, 
environmental, and economic goals.  This assessment is based on expert judgment 
and takes into account Malta’s development priorities.  The criteria for selection are 
based on the TNA Handbook and fall into three broad categories: 

• Contribution to the wider policy goals of development; 

• Contribution to climate change mitigation/adaptation; and  

• Market potential. 

186. The sub-criteria are listed in Table 2. 

Table 2: Criteria for identifying priority technologies 

Criteria Sub-criteria 
Development benefits 
 

Job & wealth creation (JWC) 
Capacity building (CB) 
Use of local resources (LR) 
Economic and industrial efficiency improvement (EIEI) 
Reducing harm to the environment (non-climate impacts) (NCI) 

Contribution to climate 
change 
 

GHG emissions reduction potential (GHG ERP) 
Adaptation potential (AP) 
Enhancement of CO2 sinks (ECS) 

Market potential 
 

Capital and operating costs relative to alternatives (C) 
Commercial availability (CA) 
Social acceptability and suitability for country conditions (SA) 
Replicability and potential scale of utilisation (RSU) 
Effects of pricing & regulatory policies on application (PRP) 

 
187. The criteria are defined below: 



UNFCCC: Malta’s Climate Change Initiative  
Working Group VI: Technology Needs for Adaptation to Climate Change 

 
46 

Development Benefits 

• JWC – Adoption of technology results in wealth creation through the generation 
of new jobs;  

• CB – technology builds capacity; it includes human, institutional, physical and 
environmental capacity; 

• LR – technology makes use of local natural and human resources (including 
knowledge and technology); 

• EIEI – technology results in greater efficiency in industry and the economy at 
large; and 

• NCI – technology reduces the impact on the environment or enhances beneficial 
effects that are not related to climate change (e.g. waste recycling measures). 

Contribution to climate change 

• GHG ERP – technology results in a reduction in the emissions of greenhouse 
gases; 

• AP – adoption of technology has the potential to help natural and human systems 
to adjust to impacts of climate change; and 

• ECS – technology enhances island’s potential to take up CO2. 

 

Market potential 

• C – the cost to set up and operate the technology is lower compared to 
alternative technologies; 

• CA – the technology is available on the market; 

• SA – the implementation of the technology would not present problems for its 
acceptance by the local population and its application would be suitable for Malta; 

• RSU – the technology is easily replicable in other locations and can be used on a 
wide scale; and 

• PRP – the implementation of the technology is not dependent on the introduction 
of new regulatory or fiscal policies.  

188. An evaluation matrix of the technologies was used to prioritise sectors.  

189. Following this assessment the selected technologies were compared with the 
strategies contained in Malta’s draft Sustainable Development Strategy.  Since the 
implementation of measures related to climate change is costly, it is being suggested 
that strategies compliment each other rather than compete with one another.  

SELECTION OF TECHNOLOGIES 

190. The selection of technologies that are best suited for Malta’s need is based on the 
criteria and sub-criteria listed in Table 2.  A simple ranking technique was carried 



UNFCCC: Malta’s Climate Change Initiative  
Working Group VI: Technology Needs for Adaptation to Climate Change 

 
47 

out as it was considered that including a weighting factor would not have significantly 
affected the results of the study.  

191. Tables 3 to 9 consider the technologies that are currently used in Malta and those 
that have not yet been implemented.  It is recognised that these technologies cannot 
be adopted as one off events but should form part of a national strategy for 
mitigation against climate change.  It is also recognised that for the technologies to be 
effective and for the proper implementation of mitigation measures, education and 
information campaigns, more public awareness, government funding, and research are 
also required.  Funding is seen as a key issue that may hinder the implementation of a 
number of these measures. 
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Table 3: Evaluation matrix for alternative sources of energy 

 
 Ranking of contribution to climate change and other goals 
 Development Benefits Contribution to climate 

change 
Market Potential 

Technology JWC CB LR EIEI NCI GHG 
ERP 

AP ECS C CA SA RSU PRP 

Wind + +  +  +    + + +  
Solar + +  +  +   + + + +  
Zero-energy 
homes 

 + + +  +    +  +  

 

Table 4: Evaluation matrix for data gathering technologies 

 
 Ranking of contribution to climate change and other goals 
 Development Benefits Contribution to climate 

change 
Market Potential 

Technology JWC CB LR EIEI NCI GHG 
ERP 

AP ECS C CA SA RSU PRP 

Establishment 
of a 
meteorological 
network 

 + +    +   + + + + 

Storm water 
forecasting 
tools 

 +     +  + + + + + 

Warning 
system design 

 +   +  +  + + + + + 

GIS  + +  +  +  + + + + + 
Remote 
sensing 

 + +  +  +   + + + + 

Sea level rise 
monitoring 

 + +    +  + + + + + 
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Table 5: Evaluation matrix for solid waste management 

 Ranking of contribution to climate change and other goals 
 Development Benefits Contribution to climate 

change 
Market Potential 

Technology JWC CB LR EIEI NCI GHG 
ERP 

AP ECS C CA SA RSU PRP 

Information 
campaigns 

 + +  +  +  + + + + + 

Education  + + + +  +  + + + + + 
Waste 
separation 

 + + + +    + + + + + 

Waste 
recycling 

+ + + + +    + + + + + 

Waste 
minimisation 

  + + +  +  + +  + + 

Landfill  + +       + +  + 
Landfilling with 
gas recovery 
used for 
power 
generation 

 +  + + + +   + + +  

Incineration  +  + +     +  + + 
Composting + +  + +  +   + + + + 
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Table 6: Evaluation matrix for water resources 

 Ranking of contribution to climate change and other goals 
 Development Benefits Contribution to climate 

change 
Market Potential 

Technology JWC CB LR EIEI NCI GHG 
ERP 

AP ECS C CA SA RSU PRP 

Data gathering       +  + + + + + 
Desalination 
using mass 
diffusion 

 +  + +  +   + + + + 

Sewage 
treatment: 
Ultrasonic  

 +  + +  +   + + + + 

Sewage 
treatment: UV 

 +  + +  +  + + + + + 

Dual water 
systems 

+ + + + + + +  + + + + + 

Storm water 
catchment 
strategies 

 + +    +  + + + + + 

Storm water 
catchment 
technologies 

+ + +  + + +  + + + + + 
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Table 7: Evaluation matrix for building 

 Ranking of contribution to climate change and other goals 
 Development Benefits Contribution to climate 

change 
Market Potential 

Technology JWC CB LR EIEI NCI GHG 
ERP 

AP ECS C CA SA RSU PRP 

Energy 
efficient 
building 
materials 

 +  +  + +   + + + + 

Insulation + + + +  + +  + + + + + 

 
Table 8: Evaluation matrix for coastal defences 

 Ranking of contribution to climate change and other goals 
 Development Benefits Contribution to climate 

change 
Market Potential 

Technology JWC CB LR EIEI NCI GHG 
ERP 

AP ECS C CA SA RSU PRP 

Inland flood 
defences 

+ + + +   +  + + + + + 

Rainwater / 
storm water 
management 

 + + +   +  + + + + + 

Restoring 
natural 
habitats 

 + +  +  + + + + + + + 

Breakwaters + + +       + + + + 
Inflatable dams  +     +   + + + + 
Solid 
structures 

+ + + +   +   + + + + 

Beach 
nourishment & 
inland 
relocation of 
coastal roads 

+ + + + +  +   + + + + 

CZM Plans  +   +  +  + + + + + 
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Table 9: Evaluation matrix for agriculture 

 Ranking of contribution to climate change and other goals 
 Development Benefits Contribution to climate 

change 
Market Potential 

Technology JWC CB LR EIEI NCI GHG 
ERP 

AP ECS C CA SA RSU PRP 

Micro-
irrigation 
techniques 

  + + +  +  + + + + + 

Soil moisture 
sensors 

   + +  +  + + + + + 

Organic 
farming 

 + + + + + +    + + + 

Application of 
minimum soil 
tillage 

   + +  +  + + + + + 

Lower planting 
densities 

   +   +  + + + + + 

Soil 
management 

 +  + +  +  + + + + + 

Afforestation  + + + +  + + + + + + + 
Ventilated & 
insulated farm 
buildings 

   + + + +  + + + + + 
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Table 10: Summary table of priority adaptation technologies 

 
Priority Alternative 

energy 
Data 
gathering 

Coastal 
defences 

Water 
resources 

Solid waste Agriculture  Building  

1 Solar  GIS • Beach 
nourishment 
& relocation 
of roads;  

• Inland flood 
defences; 

• Restoring 
natural 
habitats 

Dual Network 
Systems 

• Education; 

• Waste 
recycling 

Afforestation Insulation 

2 Wind • Remote 
sensing;  

• Sea level rise 
monitoring;  

• Warning 
system design 

 Storm water 
catchment 
technologies 

 • Micro-
irrigation; 

• Organic 
farming; 

• Soil 
management; 

• Well 
ventilated 
and insulated 
buildings 

Energy 
efficient 
building 
materials 

3 Zero-energy 
Homes 

  Sewage 
treatment: UV 

• Waste 
separation; 

• Information 
campaigns; 

• Composting 

  

4   • Rainwater / 
Storm water 
management; 

• Desalination 
using mass 
diffusion;  
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Priority Alternative 
energy 

Data 
gathering 

Coastal 
defences 

Water 
resources 

Solid waste Agriculture  Building  

• Solid 
structures 

• Sewage 
treatment: 
Ultrasonic 

• Storm water 
catchment 
strategies 

5  • Establishment 
of a 
meteorological 
network;  

• Storm water 
forecasting 
tools 

     

6   CZM Plans  • Waste 
minimisation; 

• Landfill & gas 
recovery 

• Minimum 
tillage; 

• Soil sensors; 

 

7   Breakwaters Data gathering    
8   Inflatable dams  Incineration Lower planting 

densities 
 

9     Landfill   
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BARRIERS 

192. Technology transfer faces a number of barriers that relate to lack of policy, market 
structures that are in place, and access to capital. 

193. Although different sectors face similar barriers (such as cost), sector-specific barriers 
were also identified. 

Barriers to the Introduction of Alternative Energy Sources 

• High initial capital costs; 

• Comparatively low tariff for grid electricity without similar incentives for 
renewable energy (some incentives currently being given by Enemalta for grid-
connected PV systems); 

• Monopolistic utility model: there is no choice of supplier; 

• Local production of system components attract higher taxes such that it is 
cheaper to import PV systems than to assemble or produce them locally; 

• There is no framework that allows for independent power producers;  

• There is a lack of access to the grid network for new energy providers; and 

• Potential users are unaware of the benefits of using alternative energy. 

Actions to Remove Barriers 

• Import duties on "solar generation systems" should be removed by the 
government as a measure to encourage the use of solar energy as an alternative 
source of energy; 

• The Government should reform the energy sector in order to attract private 
sector participation;  

• Economic incentives for users that opt for renewable energy sources; 

• Institute a renewable energy technology friendly pricing framework in competitive 
applications such as grid-connected electricity supply; 

• Create a level playing field for both renewables and grid electricity by extending 
incentives enjoyed by grid customers to solar energy users as well as to allow 
solar PV to be deployed in communities in a way that is economically beneficial to 
the country; 

• Encourage utility companies to adopt renewable energy technologies in their 
supply mix by granting tax holidays and other incentives; 

• Incentives should be made available to encourage local production or assemble of 
the modules; 
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• Incorporate renewable energy technologies in energy conservation and efficiency 
strategies; and 

• Support technological development and cost reduction through pilot 
demonstration projects and local production of components of renewable energy 
technologies. 

Barriers to Waste Management Technologies 

• High initial capital cost; 

• Unsegregated domestic waste; 

• Inadequate institutional capacities; 

• Inefficient institutional co-ordination; 

• Low budgetary allocation; 

• Unwillingness of the public to pay for waste management services; 

• Inadequate private sector participation; 

• Inadequate enforcement of waste management policies and regulations; 

• Poor social acceptance of different waste management technologies such as 
composting and incineration; 

• Opposition to the siting of waste management facilities; and 

• Poor monitoring mechanism and enforcement of standards and guidelines. 

Actions to Remove Barriers 

• Promotion of source separation of domestic waste at communal level; 

• Establishment of a clear policy direction; 

• Provision of adequate infrastructure for the disposal / collection of particular 
waste streams from industry and households (e.g. CFC-containing materials from 
industry and paint leftovers from households); 

• Development of innovative financing mechanisms that are a combination of 
governmental infrastructure development and management; 

• Undertake education and public awareness; 

• Introduction of indirect taxation and cross subsidies as a means of meeting the 
full cost of implementing waste management facilities; 

• Promotion of private sector participation in waste management; 
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• Encouraging research and development into different waste management 
technologies; 

• Promotion of community involvement and partnerships in the implementation of 
the waste management strategy; 

• Technology transfer in waste management technology; 

• Capacity building in operation, management, and maintenance of waste 
management facilities; 

• Encouraging public hearings and participation during Environmental Impact 
Assessment studies to ensure social acceptance of waste management projects; 
and 

• Enforcing existing laws on waste management. 

Barriers to the Introduction of Data Gathering Systems  

• High cost of software and equipment; 

• Lack of local knowledge and expertise on different data collecting systems; and 

• Lack of cooperation between different sectors that results in the same data often 
being collected by more than one entity. 

Actions to Remove Barriers 

• Government allocates a budget for the gradual introduction of the necessary 
software; 

• The private sector is encouraged to participate in research projects; and 

• Government actively promotes the streamlining of data collection amongst its 
various entities. 

Barriers to the Introduction of Coastal Defences 

• Lack of information on the coastal zone; 

• High capital costs; 

• Lack of qualified personnel to recommend appropriate mitigation measures; 

• Inadequate enforcement of legislation; and 

• Lack of strategies on flooding and sea level rise. 

Actions to Remove Barriers 

• Data gathering exercise on sub-littoral environments including establishment of a 
marine GIS; 
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• Preparation of a coastal defence strategy with the identification of priority areas 
and costs to implement defence infrastructure; and 

• Government allocates a budget for the training of personnel and preparation of 
strategies for coastal defence. 

Barriers in the Field of Water Resources 

• High capital costs (e.g. sewage treatment plants);   

• Extensive illegal extraction of groundwater (including some commercialisation of 
the commodity); 

• Information barriers; 

• Lack of qualified staff; 

• Need for extensive retrofitting; and 

• Little incentive for use of second class water. 

Actions to Remove Barriers 

• Seek external funding and loans (for example from the European Union) to 
construct sewage treatment infrastructure; 

• Carry out extensive information campaigns and include water conservation in 
national curricula, even in primary schools;  

• Government to step up its efforts to register all illegal boreholes and to regulate 
the extraction, use and selling of groundwater resources; 

• Government should encourage the private as well as the public sector to 
implement Environmental Management Systems such as the European Union’s 
Environmental Management and Audit Scheme (EMAS) and ISO 14001; and 

• The Government should motivate industry and farmers to use second class water 
through favourable tariffs. 

Barriers in the Field of Agriculture 

• Level of awareness of farmers; 

• Old and entrenched practices; 

• Lack of investment in modern technology; 

• Lack of a national strategy for farm waste; 

• Limited knowledge on technology for the treatment of animal waste; 

• Limited Government assistance to farmers; 
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• Lack of qualified (and field-experienced) staff to advise farmers on good practice 
and adequate technologies;  

• Lengthy bureaucratic planning process; 

• High initial capital costs may cause a financial burden for the operation; 

• Complications in operating and maintaining another biomechanical process in the 
farming operation; 

• Availability of a utility that will want to buy back energy generated by an 
anaerobic digester at a reasonable rate; 

• Availability of an engineer and/or contractor locally that can build and maintain a 
manure digester; and 

• Poor commodity prices in recent years have drained the resources of many 
livestock producers such that they don’t have enough of their own funds to start 
the process.  

Actions to Remove Barriers 

• The allocation of more Government funds towards helping farmers modernise 
their machinery and equipment;  

• Formulate/finalise a national strategy for animal waste; 

• The construction of a centralised treatment plant/s for animal waste management; 

• Encourage youths to seek carriers in fields of horticulture, agronomy, and 
agriculture; and 

• Facilitate planning processes for farmers and agriculturists. 

Barriers in the Field of Building and Construction 

• Old building practices that have been replaced by modern technologies; 

• Building design that results in inefficient use of energy; 

• Construction of large houses that are energy hungry; and 

• Lack of incentives to design and build energy-efficient buildings. 

Actions to Remove Barriers 

• National requirements to design energy efficient buildings should be more 
stringent and should become policy rather than a one-off exercise; 

• Government should provide incentives to developers that build efficiently;  

• Provision of incentives for retrofitting energy efficient technologies on existing 
energy-inefficient houses. 
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PRIORITY ACTIONS 

194. A major limiting factor in the implementation of adaptation technologies is usually the 
cost of implementation especially when capital investment is required.  In view of this 
and in view of Malta’s commitment to achieve sustainable development through its 
draft National Strategy, the selected technologies and the sectoral strategies for 
sustainable development are compared.  The rationale behind this approach is to 
ensure that: (i) recommendations contained in national documents do not contradict 
each other, and (ii) where the two processes (adaptation to climate change and 
sustainable development) can merge, it would be a waste of resources to carry out 
these exercises independently.  A number of common approaches emerge from the 
two documents.  These include: 

• Direct the construction industry to design and build more energy efficient 
buildings; 

• Increase funding for research to improve knowledge of building materials and 
renewable energy sources; 

• Prepare a policy for the introduction of renewable energy sources; 

• Takes steps to reduce GHG emissions in line with Malta’s commitments under 
the Climate Change Convention; 

• Develop appropriate structures to permit adequate adaptation to climate change 
including sea-level rise; 

• Safeguard fresh water quality; 

• Protect freshwater habitats; 

• Encourage water conservation; 

• Use second class water more efficiently; 

• Encourage waste prevention, minimisation, reuse, and recycling; 

• Establish controlled landfills and treatment plants for hazardous and non-
hazardous waste; 

• Introduce economic instruments to implement waste management practices; 

• Upgrade the sewerage system; 

• Monitor the quality of coastal / marine waters; 

• Collect information on the marine environment; 

• Development of a coastal zone management plan; 

• Enhance capacity building; 

• Protect the countryside from incompatible uses; 
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• Adopt a code of good agricultural practice; 

• Devise methods for tourism development to respect the environmental capital 
and to sustain it; 

• Encourage farmers to improve their competitiveness using environmentally sound 
methods; 

• Remunerate farmers; 

• Help farmers and fishermen upgrade and modernise their equipment; 

• Promote the implementation of Environmental Management Systems; 

• Set up and enhance existing training schemes to help industry; 

• Target all sectors of the population through formal, informal, and non-formal 
education; 

• Promote effective participation in decision-making; 

• Promote an understanding of environmental information; and 

• Encourage further the use of economic instruments. 

195. Most of the actions relate to capacity-building, implementation of economic 
instruments, education and information dissemination, and need for incentives for the 
various sectors.  Although these are not strictly adaptation technologies they have 
been considered in this report as they contribute to adaptation.   

196. Although the reduction of greenhouse gases is a crucial step in mitigating climate 
change impacts, adaptation measures cannot be underestimated.  The adaptation 
technologies described above can be categorized into four categories: 

• Adaptation strategies (including information dissemination and management 
plans); 

• Data gathering technologies (for forecasting and planning); 

• Technologies directly related to sea level rise (such as seawalls); and 

• Technologies related to water and energy conservation (in buildings and in 
various sectors such as agriculture). 

197. Although adaptation technologies do exist locally much still needs to be done to 
prepare and equip Malta for the impacts of climate change.  Malta’s FNC identified 
the need for a national climate change policy that would promote climate change 
initiatives and introduce legislation in connection with renewable energy sources, 
amongst others.  This policy should form the basis of the approach for adaptation to 
climate change.  The implementation of adaptation should follow a systematic 
approach based on the national policy and on data gathered in relation to climate 
change.  National strategies compliment each other and the data that is gathered is 
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shared and disseminated.  Technologies should be implemented gradually and in 
accordance with a national plan, and incentives for the various sectors should be 
based on the needs identified in the strategies.   

 


