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The DECC Call for Evidence for the 2050 Pathways Analysis ran from 27 July to 5 October 2010. The text below shows the answers where responses were provided; not all respondents replied to all questions.


Organisation name: Institution of Mechanical Engineers


Q1. Scope of model:

Q1.a. The Institution considers the model to be very comprehensive and has no further suggestions for other low carbon technologies or processes or major demand-side options. However the Institution does have some recommendations that could be taken to account when developing the model further:
1. It is possible that there are interactions/interdependencies between some of the sectors/parameters which may make some combinations harder to achieve than the settings indicate.
2. The Institution believes that the addition of cost to the model is essential.
3. Future extensions to the model should also include spatial (geographical) information as optimum/viable solutions for different UK regions may not be the same.
4. The impact of the availability of a skilled labour force, together with manufacturing and construction equipment and resources, to implement the changes proposed needs to be considered. Currently the UK has insufficient resources to meet the proposed time scales in many sectors.
This is a significant issue in the case of nuclear and renewable build requirements where investment, design and construction take up long lead times and where expertise, industrial capacity and manpower to tackle any new projects cannot be built up overnight. Currently, much of the expertise and supply chains, particularly in the nuclear industry reside abroad and many of the traditional 'metal bashers' able to undertake this work have either left the UK or are struggling to maintain business (eg Sheffield Forgemasters).
The Institution understands that this is an impact study, but feels that the ability to meet the proposals will require significant importation of people, goods and services, and whilst this does not form part of the scope of the model, the global impact needs to be considered. It should be taken into account whether countries exporting their products to the UK will have to increase their energy, emissions etc to help meet our targets, and if so this should be reflected in the model. The UK will be competing for resources in a global market where many other countries are also trying to secure labour, goods and services to help meet their national targets and some account of this dependency needs to be made in the model.
It should be considered whether we are essentially shifting the problem onto other countries. If the model included the true global cost/emissions relating to UK activities would an increased UK manufacturing sector provide a lower cost/emission pathway?
5. Behaviour change is not explicit in the model. Behaviour change should be decoupled from efficiency improvement because this gives a greater payback on substitution technologies.

Q2. Scope of sectors:

Q2.a. Currently Level 1 is defined as 'current trends'. The Institution recommends that the first step should instead reflect a 'do nothing' position to provide a clearer starting point, with 'current trends' being redefined as Level 1.5.
Historically the use of energy has been in line with disposable income. Other similar studies by the Energy Technologies Institute, the Energy Saving Trust and Cambridge follow this approach. EST start from 'business as usual' and Cambridge start with 'do nothing'.
Q2.b. The audience at which the tool is aimed is not entirely clear. The website suggests that it is aimed at policy makers, the general public etc. For general use the distinction between Levels 2 and 3 might seem a little hazy, and a more simple approach may be better:
1. Do nothing
1.5 Current trends
2. Make effort that most stakeholders think is possible.
3. Heroic effort
For a more technical audience and policy makers the refinement of the four levels is more necessary, particularly in planning the effect over such a long time frame.
The Institution would also recommend that movement between the Levels should be put on a sliding scale to offer more granularity than it does at present.
It is also considered that for some sectors Level 4 is beyond heroic and virtually impossible to achieve.

Q2.c. Whilst the Institution understands the distinction between Levels 1 - 4 and choices A - D, they are felt to be potentially confusing to users of the model, particularly their mixed presentation within the listing. The presentation of Levels 1 - 4 and choices A - D should be separated into two groups within the listing.
In a number of cases the A - D approach seems to have been used to describe different scenarios with a combination of parameters. If possible it would be better to separate the parameters, leaving the user to make the combinations in choice of parameter. For example, Industrial Processes could be split into two headings - size of sector, carbon intensity of industry, (behaviour change would be separated from technology choices).
The Pathways should have realistic timescales. Historically many UK targets have not been met within the time set down. For example the UK only achieved 5.5% electricity by renewables by 2009 when the target for 2010 is 11.1%. Similarly CHP was targeted to reach 10GW by 2010 with only 5.57 GW reached by 2009.

Q3. Input assumptions and methodologies:

Q3.a. The Institution recognises that the Department consulted experts widely when building the model, however it is thought that there is a need to better explain where underlying numbers used in the model come from, in order to gain more confience in the output.
· Re sectors associated with buildings 
The Institution is sceptical about the assumptions on heating and the validity of SAP modelling that may have been used.
We also question whether solar seasonality has been reflected as there appears to be a 50% solar assumption.
The level 1 assumption for insulation appears unrealistic but this depends very much on the mix of old and new buildings. However, as the levels on heating and insulation are adjusted there appeared to be very little effect on the overall result.
We also question whether the heating and insulation assumptions consider any adaptation to account for Climate Change. If the UK is predicted to become warmer over the coming decades is it correct to base assumptions on current climate data?
The Institution further suggests that smart climate controllers in houses, perhaps with wireless coms, on a room by room basis, would enable more efficient use of heating and cooling, this may replace the requirement for the need for full house drop in temperature,  in addition waste heat from cooking etc could be used more effectively. More sophisticated computer control systems (as already used in commercial buildings) in domestic situations will possibly make this greater degree of control possible.
The Institution recognises that there will be considerable difficulty in reaching agreement on such issues as increased insulation in older buildings (Edwardian, Victorian, etc), whether inside or outside, because of aesthetic and practicality reasons, where architectural features needed to be retained.
The suggestion to put solar panels on houses at a particular density per population is probably not viable in the case of some older housing stock where roof constructions would be hard pressed to cope with the installation let alone the added imposed load of solar panels.
New build could have much improved thermal properties however if the current regulations were changed, new homes should be able to meet the standards of Scandinavia without major costs increases.
The use of ground source heat pumps will be difficult, (if not impossible) in densely populated urban areas, similarly air source pumps will have a major architectural impact. 
· Re sectors associated with transport 
The impact of electrification of road vehicles, combined with the increase in electrical domestic heating will impose a greater peak demand on our electricity supply in the early evening when people return home, recharge cars and increase heating, or cooling.
A particular aspect of transport demand not seeming to recieve sufficient attention is freight and other long distance transport. This forms some 40% of total transport enegry demand/emissions. The IMechE Future Climate project on Freight Transport is targetted at this sector including logistics (demand reduction), intermodal transport including coastal shipping, as well as increased heavy vehicle efficiency.
The pathways model assumes growth in transport demand in all scenarios, thus missing opportunies for demand reduction. A suggested solution is to adopt a Transport Hierarchy similar to the energy hierarchy.
The Model can be set to assume options like
HIERARCHY STEP 1: DEMAND REDUCTION
a) Assume unconstrained growth in demand
b) Assume demand managed at current levels
c) Assume small reduced demand (say 20% of 2010 levels)
d) Assume bold demand reduction (say 50% of 2010 levels)
HIERARCHY STEP 2: MODAL SHIFT
a) Modal Shift or the substitution of one mode for another. Note that changes to journey length demand enable different modal shifts.
b) Intermodality. Measures that eneable multi-modal journeys.
levels of intermodality could include:
* Assume no demand reduction, some modal shift, some intermodal improvement
* Assume no demand reduction, aggressive promotion to modal shift, aggressive intermodal improvements
* Assume small demand reduction, small modal shift, small intermodal improvement
* Assume bold demand reduction, bold modal shift, bold intermodal improvements.
HIERARCHY STEP3: IMPROVED EFFICIENCY OF VEHICLES AND SYSTEMS
This step covers all vehicle level improvements that increase "well to tank" and "tank to wheel" efficiency, including electrification, use of biofuels, hydrogen etc. It also includes system efficiency such as public transport load capacity, rail track usage, measures to enable efficient freight/passenger usage of track, etc. Behaviour change such as driver training, ergonomics, etc  should be considered as a further efficiency improvement.
INTER-RELATED SECTORS
Inter-related sectors such as Health, Education, Retail,  etc all effect transport demand and modal shift. The increased use of Transport Plans during the development of these sectors needs to be encouraged and expanded.  
· Re sectors associated with industry 
The natural increase in automation in industry, coupled with the need to reestablish our industrial output will increase our energy demand ie use of robots with electrical and hydraulic controls.
The Institution believes that many industrial processes are fully optimised already and further improvement is unliklely without significant capital investment or technical paradigm shift.
· Re sectors associated with energy supply 
Carbon Capture & Storage (CCS) may be very difficult to acheive on existing power stations located far from the coastline where transport distances are very high.
CCS for coal and for gas should be split into two sectors.
Storage, demand shifting and back up should be separated as they are very different parameters.
Fast breeder reactors are not mentioned.
Security of supply relating to the import of fuels or electricity is an issue.

Q3.b. Some reference to agriculture should be included perhaps in conjunction with biomass supply and the 'way we use our land'. The impact of increased biomass production needs to be balanced against the need for increased fertilizer use and production, as well as its impact on arable crop production. The need for irrigation should also be recognised particularly in water restricted areas, where the need for desalination may have a major energy impact.

Q3.c. The Institution would like to comment as follows:
We understand that the Scottish Parliament has just announced new targets for wind and wave in 2020 as 1.2GW. This would put the annual output at around 5.5Twh, above the existing level 4.It would therefore seem realistic for at least level 3 to be acheived.
The Wave analysis assumes that useful wave power can only be extracted on the West Coast. The North Sea now looks a lot more promising and if infrastructure is shared with offshore wind, the economic case also looks more promising.
Level 3 and level 4 show more wave generation than tidal, however level 4 shows them about equal. Bearing in mind that there is far more wave potential than tidal we would have expected level 4 wave to be considerably higher than level 4 tidal.
The time scales for both wave and tide seem pessimistic from 2030 onwards.
Q3.d. See answer to Q3(c)

Q3.g. The Institution believes that the development of CCS for gas will, combined with the further development of IGCC plus CCS, allow  the continued use of both fuels up to 2050.

Q4. Common implications and uncertainties:

Q4.a. The model attempts to balance supply and demand. The Institution questions whether thought has been given to including the possible need to restrict or limit supply in the future, either as a necessity to overcome short term difficulties in keeping pace (with infrastructure upgrades lagging behind) or artificially as an incentive to concentrate efforts in reducing demand.

Q5. Impact of pathways:

Q5.a The Institution would consider an understanding of costs, effects on lifestyle and effects on employment as critical in assessing the relative attractiveness of pathways. It will also be important to account for the effect of political decisions on the pathways.

Q6. Cost analysis:

Q6.a. Cost analysis is a critical component and the Institution draws attention to recent reports by Parsons Brinkerhoff, Redpoint/Trilemma and Mott MacDonald on the subject.
The effect of the Renewables Obligation Certificate and other supplier costs on the consumer and the resulting behaviour changes may also be complex.
It would also be useful to indicate a measure such as £/CO2 saved.
It could also be helpful to consider the relative contributions to GDP of the various pathways.

Q7. Future improvements to model:

Q7.a The Institution believes that the model would benefit from further refinement adding complexity to make it more useful for policy makers not only at national level but also at local level. Local authorities would be able to make more realistic use of the tool to suit their own circumstances.
For example:
· Dwelling density with a range of  35m2/person to perhaps 20m2/person could be considered to reflect figures currently being considered and allow different areas to consider their own situation. 
· The distinction between rural and urban contexts. 
· The distinction between new and old buildings. The mix can vary considerably from place to place. 
· On or off gas grid 
Although the effect of interfaces with other countries is appreciated as being difficult to assess particularly over such a long time period, in a global economy, ignoring it totally may erode confidence in the model and its credibility. The UK has commitments within the EU and at the very least those could be reflected in some way.
Q7.b. Improving the model to reflect local preferences and circumstances would be important to make the tool more useful to local policy makers and allow more individual choice (see answer to 7.a).
A more simple variant of the tool for use by the wider public and as an educational tool for schools to bring greater awareness to children  who are going to grow into the adults affected by these pathways.
Many schools already have educational displays that show the energy being consumed in the buildings and thus the effect that the children can have by the way they use the buildings. This tool would add to that learning.
The addition of the pop-up descriptions in a panel to show the selections made would be a useful feature.
There is a need for a clear link and feedback loop. For instance, increased cost would reduce demand.
Overall the Institution considers that although improvements can be made and are indeed planned by DECC, the tool is nevertheless  a very useful piece of work. At the very least it will help to focus attention on the energy issue and demostrate the complexity of the choices to be made.
For policy makers, it may still have areas requiring refinement but it neatly encapsulates the issues that need to be considered. It could give some guidance as to what are the most significant elements for concerted effort, where they may need to research more detailed information, and where the issues are less significant to the overall outcome.



