Today society’s need is to make use of all available resources effectively and in an efficient way.   There is nothing as waste or non-usable materials in this world, one such source is the accumulation of carbon dioxide in the atmosphere. This source if properly harnessed and converted, then many of the issues of the society can find a solution.  One of the criteria for raw material resource is that it could be converted in multiple ways to produce many other and exotic chemicals and fuels [1] thus converting so called waste into wealth. Even though, there are many resource materials for conversion process to make many of the fine chemicals and fuels, small molecule sources like carbon monoxide (already exploited in the process under the name FT synthesis) and carbon dioxide may turn out to be choices for this industry. Among the various aspects of this choice, the conversion of small molecules may have some advantages especially with respect to selectivity of the products [2]. However, there are other reasons,  usually stated  for the  conversion of carbon dioxide including the climate aberrations [3]. 
The life on earth revolves round certain cycles, one such important cycle is carbon cycle. This cycle found some distortions ever since humanity started exploiting this cycle for fuel source, thus offsetting the use of this resource for production of fine chemicals and pharmaceuticals. It is time that humanity explores the available carbon sources for production of health chemicals and fuel sources.   The accumulation or increase in carbon dioxide level in the atmosphere is mainly due to the fact that the direct reduction of carbon dioxide is difficult with the redox potential value -1.9 V.  This implies that direct reduction of carbon dioxide is not economically feasible and these attempts must be coupled with additional reduction source like simultaneous presence of proton source.  However, the reduction potential values for products like methane, methanol, or formaldehyde or formic acid are close to each other and hence selective reduction appears to require precise control of applied potential.   It is clear that electrochemical reduction of carbon dioxide is one of the methods to convert to value added chemicals,  but appears to be energy intensive process like dinitrogen reduction to ammonia. Secondly the electrochemical methods using gaseous substrates may not always lead to commercial process and hence this method of activating substrate has limited scope where multi-electron, multi-proton processes are concerned.
In view of these limitations, one has to resort to multiple probe activation of substrates, but one must make sure that multiple probes should work in tandem manner so that the net result can be cumulative and not depletive.   Since in the reduction of carbon dioxide, the charge transfer process is mostly controlling, the activating the transferring medium becomes available as yet another variable. Since, the top of valence band and bottom of the conduction band of a semiconductor represent the oxidation and reduction potentials respectively, this is yet another way to selectively carryout these process using photons as input probe by choosing suitable semiconductor to carryout photo-assisted process,   This photo-assisted method enables to carry out the oxidation/reduction reactions  at precise potential values differently from the conventional redox reagents.
The possibility of producing  Chemicals and fuels from carbon dioxide has been attempted for several decades now [4], but none of them are yet economically viable till now. The stability of carbon dioxide has also been associated with the band angle of 180 which has to be reduced to tetrahedral angle around 109 and this type of activation possibly requires a geometrically designed active sites on catalyst surface [1]. Carbon dioxide activation can be effected in a variety of ways using multiple probes including thermal, electrochemical, photochemical, biochemical, and combinations from all these probes but none of these probes could be employed to convert carbon dioxide to chemicals to the extent of manufacturing scale.
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Dear Sir 
If you have time, please write an introduction to the context of carbon dioxide conversion. 
1. The idea is to give an introduction without any extra jargon. We should not include global warming or climate change; it should be based on the natural carbon cycle. 
Also, we have to point out why carbon dioxide or any other small molecule should be used instead of directly using other renewables. 

2. Then, it should mention the available conversion processes, and finally, we should reach the photochemical pathway and why it is preferred.

I will also write based on this. If you have to include any other aspects, please do.

I read your recent write on this regard. In the introduction part, we have to include the first point, as mentioned earlier. 

In the next section, we will address one electron addition pathway and proton-coupled electron transfer separately. 

Also, we should avoid using the term photocatalytic. Instead, we can use photon-assisted catalysis. From the thermodynamic point of view, the latter will be more accurate.

