[bookmark: OLE_LINK2]2050 Pathways Analysis Call for Evidence Response

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: Mitsubishi Electric

Q3. Input assumptions and methodologies:
Q3.a. As a major manufacturer supplying equipment for heating, cooling, ventilation and control of buildings in the UK, our comments are based around the input assumption contained in section D.
With regard to the level of cooling envisaged through to 2050. The current cooling demand domestically in the UK is so low as to be classed as being a zero level. We do not envisage a significant level of domestic mechanical cooling being required, if at all, until very late in the projections. Our work on studying the cooling load in homes up to and including 2016 (admittedly we have not looked so far into the future as this report has) indicates that ventilating a very thermally efficient home will mean that internal temperatures should never rise above what would normally be considered as uncomfortable temperatures. If a predicted avergae temperature rise of 2 to 2.5 degrees does happen, then this will place us in a similar temperature zone to Mid France and there is not 100% doemstic air conditioning use in that area. Obviously some further doemstic properties will install air conditioning but we would not see this as rising higher than what is relative to today (pathway 4). The relative percentages of cooling in domestic and commercial properties may not be correct. In other countries where significant domestic air conditioning is installed, then this is related to a near 100% penetration of commercial systems. The estimate in this report of 28% of commercial property currently having air conditioning (which we would agree with) installed is, as we mentioned earlier, commensurate to a zero level of domestic air conditioning currently. By definition these future scenarios are hard to predict but we would guess at a level of non domestic air conditioning in 2050 being no higher than that used relative to today (as indicated in level 3).
We are also referred to in a footnote on page 115. This is used as an example of the premium cost of inverter driven systems. This link is out of date and we no longer supply direct on line (non inverter systems). For us the unique selling points of inverters are well understood and widely adopted so the report should assume that this technology is now fully accepted and efficiency improvements will be made as we invest further in this technology. We currently have models of air conditioning unit on the market that achieve COPs (seasonal coefficient of performance) figures of 4.5. We are continuing to develop this technology and with current refrigerants we envisage SCOPs rising to the order of 6 or 7.
We are also suppliers of heating only air sourced heat pumps to the domestic and commercial markets in the UK and would like to comment on some of the assumptions used as follows. 
Our current field tested performance of our Ecodan air sourced domestic heat pumps are 2.5 COP for hot water production and 3.5 COP for space heating. This is more than that detailed in the table on page 121 already. We estimate that this performance will rise over time as we develop the technology for specific air to water products such as these further. This table also indicates that the start year for maximum installation rate is 2015. This may be correct but we thought it would be useful to give you an indication of our success in this area as it may influence your final version. To date we have trained 2000 plus individual engineers from 550 plus installation companies. 
The assumption in this report that at the point of use heat will be electrically generated is fully supported by us. Heat pumps offer the unique ability to raise the level of electricity consumed into heat delivered with typical ratios being 3 to 1. This in turn has benefits for primary energy ratios meaning that the energy consumed at the power station is reduced to provide a given level of heat. Heat pumps are a technology that enables fossil fuel to be removed from the point of use, in a home, and used at a power station which should be desirable as this resource is further depleted. 
Another advantage of heat pumps that may want to be considered, is that as the ambient temperature rises the efficiency of an air sourced device is increased. Typically a 3% improvement for every 1 degree celsius rise in ambient temperature. So predicted mean temperature rises of 2 to 2.5 degrees equate to a 7 to 10% increase in efficiency. This is on top of efficiency gains that will come through our normal development work. 
There is also some concern about noise if a wide adoption of air sourced heat pumps were to be the case in the UK. We often get this question and have had the pleasure of showing many DECC officials, MP’s and Ministers our equipment in operation to prove how quiet these units are in operation. Typically our 5kw Ecodan heat pump would have a similar sound level to that of a condensing boiler flue which are already widely used. This equipment is not noisy and will only get quieter over the coming years with further development.

Q5. Impact of pathways:
Q5.a. There are a wide range of potential benefits from up scaling microgeneration in the UK. These benefits include but are not limited to carbon and other greenhouse gas emissions reduction from the housing and wider building stock. Creation of a genuine mass market for microgeneration technologies, including but not limited to solar PV and micro wind, will strengthen our low carbon economy; create new green jobs; revitalise industrial regions and enable existing infrastructure in these areas to be re-used. 
More widely, microgeneration can reconnect citizens to the energy that they use, raising awareness of the need for energy efficiency and demand reduction. Microgeneration technologies have the potential to empower householders and business owners, enabling them to become more self sufficient and potentially acquire an additional income stream. These technologies also have the potential to alleviate poverty and improve levels of comfort in dwellings.

Q7. Future improvements to model:
Q7.b. It would be difficult to quantify and anticipate variables such as ‘local preference’. The public sector does have a key role to play, however, in ensuring that microgeneration and sustainable energy more widely forms an integrated part of the social and cultural landscape, raising acceptance and trust of these technologies through increased familiarity and awareness. Installation of these technologies on schools, hospitals and other public buildings – and providing accessible information on how they function and how much energy they generate to building users – will help to ensure that communities and households are more receptive to microgeneration technologies in general.
Additionally, making microgeneration financially accessible to the widest possible range of households and small businesses will be absolutely vital in ensuring that potential for installations can be actualised. Adequate financial incentives, regulatory stability and finance vehicles that bypass issues of credit risk and lack of upfront capital are essential in order to achieve this.

