ANNEXURE  C – OVERVIEW SET TOP BOX ASPECTS 
The following outlines some of the pertinent chipset and STB costing aspects to be considered during a standards debate

1. Availability of chipsets and other components – DVB-T

1.1. The DVB family of standards is known for providing for competition on all levels within the value chain.  A large number of competing vendors provide manufacture and market products and services from the head-end components, multiplexers to the highly specialised chip-sets and the set top box.

1.2. Chipsets and components for the STB are available from multiple vendors.  Chipsets are mass produced in large volumes and the economies of scale and fierce competition have translated in to falling STB prices for DVB-T.  

1.3. DVB-T has been adopted by more than 120 countries and implemented by more than 40.  The most successful markets, with DVB-T receivers readily available in retail outlets for less than EUR 30, include the UK, Germany, France, Spain, Italy and Australia. 

1.4. Significantly, there are now a number of countries using DVB-T in conjunction with H.264/AVC MPEG-4 video coding for the delivery of HDTV services over DVB-T. These include Norway, Singapore, France and Estonia.  DVB-T launches in Ireland, Portugal, Slovenia, and elsewhere in the near future will help to drive down the price of MPEG-4 receivers.

2. Availability of chipsets and other components – ISDB-T

2.1. Prior to 2006, the only implementation of ISDB-T was in Japan, this changed only when Japan reversed its inward focus and successfully lobbied Brazil to adopt ISDB-T as the baselines standard for its digital migration. ISDB-Tb (Brazil) STBs do not work in Japan and ISDB-T STBs do not work in Brazil. In 2009, Brazil and Japan working together have succeeded in securing the adoption of ISDB-T International in Peru, Argentina, Chile, Venezuela and in 2010, Ecuador. In comparison the number of DVB-T roll-outs globally these are very small numbers. 
2.2. ISDB-T chip-set and STB are manufactured and supplied by a limited number of suppliers.  DVB-T chipset developments have resulted in mass produced chipsets with a far greater degree of integration than ISDB-T chipsets.  These chipsets are produced by multiple competing chipset manufactures and at less than 25% of the ISDB-T devices. 

2.3. It is critical to point out that only 6 MHz chipsets are available for ISDB-T.  The Japanese and Brazilian proponents of ISDB-T indicated that an 8 MHz ISDB-T variant is being proposed to South Africa.  The Japanese delegation to the South African Standards Symposium stated that it would take 6 months to produce the new 8 MHz chipset that would be required.  

2.4. Our experience has shown that it would take a further 6-9 months before a functional new 8 MHz STB with fully integrated and hardware and debugged software would actually be available from production facilities. 

2.5. There are thus no 8 MHz ISDB-T chipsets (or STB) available.  These new 8 MHz chip sets are expected to come at a significant cost premium above the current 6 MHz chipsets.  (i.e. Double the current ISDB-T chipset.)

2.6. It may be expected that significant driver software development for the 8 MHz chipset as well as STB integration would be required before a STB could be produced.  These processes are time-consuming and could typically take 6-12 months. 

3. Cost of STB 
3.1. The DVB-T STB prices have been falling since the launch of services.   The most basic DVB-T STB with MPEG2 retails for under USD15.   
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Figure 1:  Typical DVB-T STB Pricing (DVB-T, MPEG2)
3.2. Local manufacturers Altech UEC and Reutech (Nashua Electronics) both developed and delivered DVB-T STB with MPEG 4 as required by SANS862:2009.  Even at low quantity orders (less than 3500 units) the local products were supplied at a price level around USD 55. 
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Figure 2:  Locally manufactured DVB-T STB (DVB-T, MPEG4)
3.3. To date no 8 MHz ISDB-T chipset of STB has been produced.  

3.4. Any assessment of ISDB-T STB costing data would thus have to be based on the available 6 MHz deployments.   It must be noted that a 8 MHz implementation with low production volumes and poor economies of scale is likely to be significantly more expensive. 

3.5. When discussing STB costs it is important to differentiate between the cost of a STB that would provide access to all services and the costs of 1–Seg receivers that receive and decode only the 1-Seg service and would not give access to the multiple SD services that would be carried in the transmission.  Access to a 1-Seg services cannot be equated to having access to the digital broadcast. 
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Figure 3:  1-Seg receiver prices presented at DTT standards symposium in South Africa – these are not to be confused with costs of STB required to access the full service 
3.6. The significant sales of ISDB-T STB into the Japanese market has resulted in some economies of scale and receiver prices have dropped since deployment. However, since these STBs use MPEG 2 compression it would result in no economies of scale for countries who intend using MPEG 4 compression. A case in point is that the limited uptake in Bazil coupled with the additional costs associated with MPEG4 result in far higher STB costs in Brazil. 
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Figure 4:  Typical ISDB-T STB Pricing (Japan, MPEG2 and brazil MPEG4)
3.7. In sharp contrast to Brazil where it has taken 3 years for receiver prices to decrease to US$200 (the Brazilian presenter indicated they are now US$150, but we could not find a retailer with an STB at that price), there is already a significant drop in DVB-T2 STB prices after only 4 months after launch of the first service in the UK.  This is relevant because unlike ISDB-T and DVB-T, DVB-T2 is a 2nd generation digital transmission standard with tremendous spectrum efficiency advantages that allows either the offer of 40-50% more SDTV channels or more HDTV channels without reducing the digital dividend. 

3.8. It is anticipated that the DVB-T and DVB-T2 cost differential will reduce to within 2-3 USD within the next 12 months. It is further anticipated that the price differential will be negligible 24 months and that the production of DVB-T2 only chipsets will be pursued for the production of both DVB-T and DVB-T2 STB soon thereafter. 
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Figure 5:  Typical DVB-T2-T STB Pricing (UK, MPEG4)
3.9. The current price of a DVB-T2 receiver in the UK is $155, however our interaction with a Chinese manufacturer indicates that chipset prices are set to reduce for DVB-T2 and they have provided us with indicative pricing for FOB in this year’s queue for manufacturing.

The Table below provides an overview of STB prices at the factory door as well as retail pricing for receivers based on on-line retail offerings.  
Table 1:  STB costing 
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3.10. The above shows that DVB-T STB’s (and even DVB-T2) are significantly cheaper than ISDB-T MPEG 4 STB’s in retail and FOB at the factory gate.  The ISDB-T 8 MHz STB is likely to be prohibitively expensive in comparison to DVB-T.   
4. Cost to South Africa of adopting ISDB-T standard for STBs

4.1. The largest cost component in digital migration relates to the STB that needs to be acquired by every household in South Africa.  

4.2. Even if these STB are subsidise by Government the cost of the subsidy still becomes a tax burden for South Africans.

4.3. Using the comparative costing for the manufacture of the respective STB as per standard  by the same Chinese supplier and multiplying this by the number of television households the difference in cost of a deployment of ISDB-T (6 MHz),  DVB-T2 and a possible future ISDB-T 8 MHz implementation can be calculated.  

Table 2:  Increased costs to South Africans due to a change of broadcasting standard (STB impact only)
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4.4. It can be seen from the above that substantial additional costs would arise should any new standard be considered.   

4.5. Implementation of DVB-T2 is likely to cost South Africans an additional R600M.  DVB-T2 will however deliver 30-60% more services and /  or network robustness and would ensure that the worlds most advanced technology delivers the highest possible quality serives to South Africans for the next 20 to 40 years.

4.6. Implementation of ISDB-T (unrealistically based on 6 MHz pricing, 8 MHz is expected to be significantly more expensive)  would cost South Africans at least an additional R1.5 billion rand.  ISDB-T provides no distinctive performance advantage above DVB-T.  Implementing ISDB-T would not result in any further efficiencies or spectrum saving and is unlikely to become more affordable or deliver increased performance within the remaining technology life cycle. 

4.7. Implementation of ISDB-T 8MHz (optimistically assuming an 8 MHz implementation price under the current price of a STB in Brazil) would cost South Africans at least an additional R2.4 billion rand.  ISDB-T provides no distinctive performance advantage above DVB-T.  Implementing ISDB-T even in 8 MHz would not result in economies of scale, any cost reductions, further transmission efficiencies or spectrum saving and is unlikely to become more affordable or deliver increased performance going forward.  There was a lot of mention of South African’s owning Intellectual Property (IP) in the standard and this is possible with either standard. There already exists South African IP around DVB-T standard in relation to STB design, middleware and MHEG 5 stacks both at existing manufacturers and research institutions such as the CSIR. There is also still scope for IP development for new manufacturers and research institutions  around STB design, stacks, middleware and MHEG 5 applications.
4.8. A final thought is that SA manufacturers have already demonstrated their ability to design, industrialise and manufacture DVB-T STB and to do so and remain internationally competitive on quality and price. 

4.9. It would be more expensive to manufacture ISDB-T STBs and more difficult to do so competitively as chip sets are available only from a limited number of suppliers and production volumes and world-wide demand are likely to remain low in comparison to DVB-T. 

