DRIVER Solar Thermal Technologies: This is a large range of technologies that rely on using the heat of the sun energy. Some of these are active and some are passive. They rely on the use of different types of solar collector. The efficiency relies on issues such as geometry, design, materials and the use of coatings. 

Applications include domestic hot-water and central heating, pre-heating for industrial and domestic processes, industrial agriculture such as dairy and greenhouses, cooking, power generation, cooling and refrigeration, desalination for domestic and industrial use, drying … in particular industrial drying has a high level of potential … 

Alpha: There is little research in areas such as solar application to industrial drying … low level of adoption of technology … many application areas of high potential impact are not covered by current research … if we do nothing the renewable energy share will rise from 1% to 3% in 10 years … this will be accelerated with new oil prices … central heating that we know it … 

Beta: become energy laggards … lose money trough late adoption … lose opportunity to export technology and know-how … reduced industrial competitiveness … higher social tension …. 
Delta: Faster and broader adoption of the technology thanks to research and innovation programmes that focus not only on demonstrating improved technical performance but at reducing the overall payback period for domestic and industrial consumers. The payback period for domestic hot water is currently 2.5 years in Jordan. It is even less in Palestine because energy is more expensive. Companies start to get interested in the technology when the payback period is of the order of 3 years. 

DRIVER Photovoltaic Technology: Electricity from the sun using arrays of specially coated panels … since the 70s most small and large projects using mono-crystalline and polycrystalline cells … more recent thin-film (nano-tech) applications are used on small scale … the efficiency of still very low and films degrade very quickly of the order of one year … for now the most promising thin-film technology seems to be amorphous silicon … cell and module efficiency … hybrid systems mixed with combined solar-thermal … physical fragility … very good application for communications for remote areas … micro-wave links and relay stations …scope for cooperation with telecommunication sector … street furniture such as lighting for streets and highways … cathodic protection systems to protect pipelines from corrosion … safety valves and pumping stations … water pipelines … to reduce cost of maintenance … TAPline now ruined due to corrosion because the service was stopped … large storage tanks for gas, petrol etc biofuels … desalination … 

Alpha: Not used at all in Jordan … there is little research in areas such as solar application to industrial drying … the mina users are institutions … no industrial use … adoption could increase due to low–prices of oil … for some applications such as water pumping … could be interesting for remote arid areas … natural advantage compared to Europe … 1.5 times the energy flux of mid Europe => 1.5 times more efficient …
Many of these applications have been in the pipeline for many years … have been feasible … but have not been implemented … lack of awareness of advantages and savings this would afford … (cost of power has been stable at 5 USD to provide a watt … one kilowatt = 5,000 USD for many years) … 

Beta: become energy laggards … lose money trough late adoption … lose opportunity to export technology and know-how … reduced industrial competitiveness … higher social tension ….
Delta: would need to create incentives … scope for emulating incentive schemes in Europe … encourage electricity companies to buy excess energy for the grid … 
DRIVERS Technologies Energy Storage: Batteries, salt-melts, hot-water, paraffin wax, phase change materials … small scale residential level use of storage tanks … long-term no … paraffin wax, storage batteries … need to know how to select appropriate battery technologies … block-batteries can withstand high rates of charge-discharge and regular cycling … cycling stability greater than 1000 …
Very important for green buildings, industrial applications … 

A lot of progress to be make ... most cells used are lead acid batteries … new technologies need to be tried … need more research … new materials …

Alpha: Potential for use of this technology is not exploited except for the case of wind energy ... sometimes it is stored it in batteries … as part of a system for feeding it into the grid … but they use old lead acid battery technology … help make small systems more useful … enable small producers to feed surplus energy into the grid … Jordan has low wind energy potential … only in a few places …
Beta: become energy laggards … lose money trough late adoption … lose opportunity to export technology and know-how … reduced industrial competitiveness … higher social tension ….
Delta: increase the use of the technology … higher level of awareness of advantages ... improve the life-time and efficiency of the storage system ... 
Hybrid Energy ... combine wind + solar + (for some applications can use low frequencies …) … or solar-photovoltaic + solar-thermal 
DRIVER Solar Energy Applications: A very wide range of applications some technologies are better adapted to some applications than others. Solar thermal technologies are applicable to domestic hot-water and central heating, pre-heating for industrial and domestic processes, industrial agriculture such as dairy and greenhouses, cooking, power generation, cooling and refrigeration, desalination for domestic and industrial use and drying. Photovoltaic technologies have high potential applied to communications for remote areas. They can power micro-wave links and relay stations. They can be used to power street furniture such as lighting for streets and highways. They can be used in ‘cathodic protection systems’ for example to prevent pipelines from corrosion. They can power safety valves and pumping stations for petroleum and water pipelines. They can serve as power sources for large storage tanks for gas, petrol or bio-fuel as well as for pumping and desalination.

There is a solar energy industry … there are at least 4 manufacturers of solar energy technologies … their technology level is low however … there is an investor who wants to invest 10M JD to build a solar-thermal factory near the airport … the FDI agency may be involved … he is working through formalities and discussing with the government … 

Alpha: Despite a large level of adoption of simple technologies for domestic water heating, the overall level of application of solar technology is poor mainly due to a lack of awareness. The economics is not understood. In particular consultant engineers do not take these seriously. Codes could play a role. There is no solar energy association. There is a lot of talk about oil-shale … why not … it is a resource and it could be used but why not but it should be part of a mixture of solutions going forward. 
Beta: People do no seem to be aware of the issue of sustainability that oil shale is a fossil fuel and is as such not a renewable source of energy. There cold be a cost associated to this in the future ... loss of investment due to reduced attractiveness for investment, eroded exportability due to unsustainable manufacturing practices and .
Delta: Engineering consultants … can play an important role … but they do not take the technology seriously … they do not take consideration for the orientation of the house ... no consideration of the environment design of the house to reduce losses and increase heat-gain … the national building code produced by the government … 25 years old ... needs to be updated … to take account of new developments … no code takes account of solar design … integration between solar and conventional systems … energy codes for buildings, Sites, Insulation and air-conditioning exist but they are old fashioned ... there is no code for green buildings …Maybe this is a strategic research issue … for ‘solar economics’…

It could be interesting to study existing codes, identify gaps and suggest amendments based on best practice in other countries such as Finland, Scandinavia, Austria, Switzerland …
