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Appendix H
Analysis of Benefitsand Costsfor AlternativesA, B, and C

Sections H.1 through H.3 provide summaries of the analysis of benefits and costs performed for
dternatives A, B, and C. The summaries include the net present value, return on investment, and
benefit/cost ratio for each alternative.

Note: Some language inconsistencies occur in the worksheets provided in this appendix. These
inconsistencies do not affect the results of the analysis or the business case recommendations.

H.1 Focuson Interactive Televison ( Alternative A)

Alternative A is characterized by its use of interactive television (ITV) as the primary means of
technology-supported learning delivery. This alternative calls for installing digital satellite
downlink facilities at 5 Sitesin fiscal year 1997 and at 25 sitesin fiscal year 1998.

Alternative A callsfor establishing atotal of 100 MM/CBT learning centers with at least 6
multimedia workstations in each center. The learning centers would be distributed throughout the
DOE complex.

It is assumed that local networks will be upgraded to enable 100 percent connectivity to the
Internet by fiscal year 2000 and that this connectivity will be achieved through other DOE-wide
or organizational level telecommunications enhancements.

A total of 150 courses would be converted to a technology-supported learning delivery method
with 75t0 ITV, 45to MM/CBT, and 30 to an Internet format.

A summary of the recurring and non-recurring benefits and costs and the net present value, return
on investment, and benefit/cost ratio are provided in table H-1. Figure H-1 graphically depicts the
individual and cumulative cash flows for this alternative. Table H-2 provides the alternative A
characterization, table H-3 provides alternative A usage estimates, and table H-4 provides a
summary of the analysis data for dternative A.
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TableH-1. Summary of Alternative A Benefitsand Costs

ANALYSSOF BENEFITSAND COSTS

NorHeouning Bendlits $ - 1% - 1% - 1% - 1% - 1S -
Reouning Bendits $ - |$ MER|$ UMIAB|$ 06M0219|$ NW0KHE|$ 4R
Nonreouning Costs $ - 1S (4050 $ 27MAAR) S (307633 $ (273062 $ (4143523)
Recuring Costs $ - S (100 $ (7N $ (400668 $ (5077667) $  (6502400)
Net Reaif| $ - |s euama s ss2o0($ 1BEIZT[$ B101B|$ 056287
OMB Discount Rate 31%
Net Present Value $ 60302037
Return on Investment 360%
Bendfit/ Cogt Ratio 289
FigureH-1. Alternative A Cash Flows
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Table H-2. Alternative A Characterization
appears on the next page
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I B T T B
Alternative Charadterization 97 B ] [00] 0oL 0]
Courses Converted
TV 15 15 15 15 15
Muti-Media/ CBT 7 7 10 10 11
Intermet 0 6 g g g
Tota Coursss Convarted 0 22 28 3 3 %
Cumulative Courses Converted
TV 0 15 0 45 60 NG
Muti-Media/ CBT 0 7 14 24 4 49
Intermet 0 0 6 14 22 gy
Tota Coursss Convarted 0 22 50 83 116 15G
Technology Acquisition
Sadlite Uplink Fadliies 1 a 0 a a 1
Sadlite Downlink Fedlities 5 s 0 a a [0
(Classoom Convarson to ITV 25 0 [0 [0 g
Classroom conversion to training center 50 25 2 [0 qg
Number of Computers per training oanter s 6 [ [ q
ITV Produdtion Sudios 0 0 [0 [0 il
MM / CBT computers (in training canters) 30 150 150 q q
MM / CBT computers (dand dlone Intemet) q 0 q q qd
Savers needed to support Intemet 0 0 [0 [0 [0
Technology Acquisition (Cumulative)
Sadlite Uplink Fadliies a 0 a a 1
Sadlite Downlink Fedlities s 2 s s A
(Classoom Convarson to ITV 25 25 25 25 s
[ Training Catas 50 & 100 100 104
Produdiion Sudios 0 0 [ [ j!
Muiti-mediacomputer platfoms [0 0 [0 [0 qg
Partnershipsfor I TV Course Devlopment (approximate percent of total)
Partnaing (2 way - 50%) 104 104 10% 104 104 100
Partnaing (5 way - 20%) 104 104 10% 104 104 100
DOE Developed (100%) 80 80 0% 80 80 2
Disoount Mutiplier 84 84 8% 84 84 87
Partnershipsfor MM Course Devdlopment (appraximate percent of total)
(Obtained Free [0% of full cost] (% of totel converted) 204 204 20% 204 204 200
Partnaing [33% of full cod] (% of totd converter) 104 104 10% 104 104 100
Purchesed [67% of full cos] (% of total converted)) 204 204 20% 204 204 200
Intemelly Developed [full cost] (% of total converter) 504 504 0% 504 504 50
Partnershipsfor MM Course Devdlopment (by course)
Obtained Free [0% of full cod] (Courses) - 10 10 20 20 20
Partnering [33% of full oodl] (Courses) - 10 10 10 10 10
Purchesed [67% of full ood] (Courses) - 10 10 20 20 20
Intemelly Develope [fuil cos] (Courses) - 40 40 50 50 60
Partnershipsfor Internet Course Development (approximate percent of total)
Free (0%) % % 3 % 10% 10%
Partnaing (3way - 33%) EZ EZ EZ EZ 104 100
DOE Developed (100%) O O 9O O 80U Y
Disoount Multiplier R R R% R 8% 83
1TV Quality (% of coursesof each type)
CTA Levd ($20000/ hour) | 504 504 % 504 504 5
Lnior College Type ($4000/ hour) [ 504 504 0% 504 504 509
Percent of Courses Updated (yeerly)
TV 20 20 2% 20 20 2
MM /CBT 20 20 2% 20 20 2
Intermet 20 20 2% 20 20 2
Average Class Enrdlment Assumptions
TV 183% 183% 183% 183% 183% 183%
MM /CBT 2561 2561 2561 2561 2561 2561
Intermet 1,765 1,765 1,765 1,765 1,765 1,765
Corporatel Non-corporate approach Multipliers
Envollment (dueto advatisamernt) 1004 1004 100% 1004 1004 1009
Converson Cost
MM / CBT Convarsion Leamning Curve 100%4 100%4 100% 100%4 100%4 1007
Himingtion of Redundent MM / CBT Course Devip. 100%4 100%4 100% 100%4 100%4 100%
MM / CBT Convarson Cogt Mutiplier 100%4 100%4 100% 100%4 100%4 1007
MM / CBT Incompetiility 100%4 100%4 100% 100%4 100%4 1007
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Table H-3. Alternative A Usage Estimates

April 1997 DOE Technology-Supported Learning Business Case

FY FY FY FY FY FY
USAGE ESTIMATES 97 B ) (00) o1 (07
ITV Training
Numbe of Organizations usng ITV 2 44 44 44 s
Number of coursssdffered usng ITV 7 2 37 2 6/
Average Length of Course (post converted hour g 6 g 6 g 6
Number of Sudents per coureusing ITV 18K 18K 18K 18K 185 18
Course Compression time (% of leduretime) 684 684 684 (§3% 684
Pre Convated Coure Length (houry) 923 923 923 923 923
Classroom Ingrudor Prep Tine urs/ course hour) 4 4 4 4 4
ITV Prep Ratio (hr Prep per hr. dasy) 5 5 5 5 5
Peroent of Classes nesding aFadlitator 504 504 504 504 504
Fedlitator Tine required per dasghours/ dass) 16 16 16 16 16
Totd Number of Courses ddiverad 7 2 37 52 67
Total Number of Classes (# coursestimes# Stes) 140 0 166 2340 3015
Toted Number of Sudanis 285 403710 678% %640 1295
Totd Hoursof Ingtrudtion 77000 24220 4073710 572520 737610
Sudaniswho avad travd with ITV X7 a7 1338 198 2459
Multi-Media/ Computer Based Training
Number of organizations using muli-mediacoursess 50 50 50 50 5
Number of courses offered usng MM / CBT q 3 10 19 9 Ke
Average Length of Course (hours) 6 6 6 6 6 g
Course Compression time (% of leduretime) 684 684 684 684 (§3% 684
Pre-convated course length 92 92 92 92 92 92
Percant of Coursss"Refreshed”’ each yer 24 24 24 24 224 204
Cantrdized Help Line Suppart (FTES per yea) 1 1 1 1 1
Proctors/ Training Center (FTES/ center) 020 020 020 020 020
Average Number of Siudents per course 250 2530 250 250 250 250
Totd Number of Sudents Instructed - 7680 560 48640 74240 0840
Sudaswho avoid trave with MMICBT 14 512 6] 1486 1997
Internet Training
Number of organizations using Intemet 50 50 50 50 5
Number of courses dffered usng Intemet Q 0 3 109 13 X
Average Length of Course (hours) 6 6 6 6 6 g
Number of Times Coureis Ddlivered 3 3 3 3 3 3
Course Compression time (% of leduretime) 684 684 684 684 (§3% 684
Pre-convated course length (houry 92 92 92 92 92 92
Averape Number of Sudents per course 1,764 1,764 1,764 1,764 1,764 1,764
Totd Number of Sudanis - - 529 17640 L2 4584
Totd Hoursof Ingtrudtion - 3L 1068410 10512 25134
Sudentswho avaid travd with Intemet fraining - 106 3¢ 65 a7
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Table H-4. Summary of Alternative A Analysis Data

FY FY FY FY FY FY
SLUIMMARY 97 B D 0 0L 02
Non-recurring Benefits
No "Non+recuring Bendfits' identified
Total Non-recurring Benefit $ - % - 0% - 0% -8 - |8 -
Recurring Benefits
1\
Air Travel Redudion ($/yex) | $ - |$ 55180|$ 1776280|$ 2987330 $  4198480|$ 540950
Avoidence of Lot Time /yer)| $ - s Tepls 20| $ 3I212|$  5AR| S 684
Redudtion in Insructor Cods ($/year)| $ - | $ -8 44100/ $ 13860|$ 2BI0|$  37E0
Redudtion in Ingructor Travel Codls ($/year)| $ - 18 2212| $ 1562 $ 6307 $ 36972| $ 47637
Course Compression ($/yexr)| $ - | S 14%2473| S 454915|$ 7677358 $ 1073080| $ 1392242
Qbtod $ - |$ 209L,77|$ 662700|$ 11209857 $ 1572704 $ 2035551
MULTI-MEDIA/CBT
Air Travel Redluction ($/yer)| $ - |$  190|$  5BA0|$  10000|$  16120|$ 219649
Avoidence of Lo Time ®/yer)| $ - 18 2M|$ Ten|$  1BIR|$  AigR|$ PR
Redudtion in Insructor Cods ($/yexr)| $ - 1% 350($ 106500/ $ 1950|$ 3M50|$ 40950
Redudtion in Indructor Travel Codts ($/yex) [ $ - 18 230[ $ 790| $ 15010( $ 290( $ 30810
Course Compression ($/yexr)| $ - |$ O8A3L| S 28A79|$ 550062|$ 83483 $ 11289600
Qbtod $ - |$ 10276 $ 36425409|$ 69084|$ 1056338 $ 14206942
INTERNET
Air Travel Redluction ($/yer)| $ - s - |$ 1ea4|$  3WOD|$ 6854 $ 1000008
| Avaidenoe of Log Time $/yer)| $ - |3 - |$  14818|$ 432|$  8I6|$ 128419
Redudiion in Indructor Costs ($/yer)| $ - 9 - 1% 350|$ 1065000/ $  189000($ 273000
Redudtion in Ingrudtor Travel Codis ($/yer)| $ - 1% - 1% - 1% 2310| $ 790| $ 14220
Course Compression ($/yer) [ $ - 18 - |$  5BAB|$ 19M677|$ 350418|$ 5185160
Qbtod $ - |8 - |$  76L145|$ 250519|$  4574768| $ 6610807
Total Recurring Benefit $ - | $ 3184562 | $ 11,030,703 $ 20,670,219  $ 30,930,865 | $ 41,192,301
Non-Recurring Cogts
1\
Sidos ($/year)| $ - 1% - 1% - 1S -1 - |$ 10000
Sadlite Uplinks ($/year)| $ - 1% - 1% - |8 -1 - |$ 3000
Sadlite Dowrlirks @/yer)| $ - |$ 5000 $ - |3 - s - |s -
Clasgoom Corverson ($/yex)| $ - |$  3/00| $ - | $ - |8 - 18 -
Course Conversion (ITV) ($/yex) [ $ - 1S L4385 11M43B|$ 114386|$ L1435 $ 114385
Qbtod $ - | $ 2019385 $ 11435B|$ 1144385 $ 114385 $ 2444385
MULTI-MEDIA/CBT
Cogt of MM computers (dand done) ($/year)| $ -1 $ - 18 - 18 - 1% - 1% -
Training Canters (w / computers) ($/year)| $ - |$ 13000|$ 6000]$ 6000 $ - 18 -
Course Digribution ($/year)| $ - | $ 14000| $ 14000| $ 2000| $ 20000| $ 2000
Course Converson Cods ($/yer)| $ - |$ eR3IB|$ 6RIB|S  X35B|S X35B|$ 106200
Qbtod $ - | $ 20638 $ 13F638|$ 15B58B|$ A3BB| $ 108400
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TableH-4. Summary of Alternative A Analysis Data (continued)

INTERNET

Server Acquisition and Ingtallation ($/yexr)|$ - $ - |8 - |8 - 1% -1 $ -
Course Convarson Cods ($/yer)| $ - 1 $ - 1 $ 25380($  33B40| $ 615138 $ 615138

Training Plaforms ($/yex)|$ -8 - | $ - % -1 $ -1 $ -
Qbtod $ - % - |$  X380|$ 3BA0|$ 615138|$ 61518
Tota Non-Recurring Cods $ - $ 4025692 $ 2754492 $ 3076323 $ 2703062 | $ 4143523

Recurring Cods
v
Sudio Operations Codls ($/yex) [ $ - |$ 1883|$  MIB|$  S5HHA|$ 8BEN|$  1048H
Ingtructor Preparation ($/yeax) | $ -8 19134 $ 60291 $ 10139|$ 14256|$ 133614
Course Update ($/yex) [ $ - |8 5846| $ 18374 $ PIR| $ 4340[ $ 59583
Sadlite Air Time ($/year)| $ - |$  14e™|$ 4166|$ TI6R|$  10119($ 140556
Uplirk Savice darge $/yer)| $ - |3 - |3 - |3 E - |s  amse
Fedlitator Cost ®/yer)| $ - |$  1760|$  860|$  130BEM0|$ 196600/ $ 2560
Downlink savice dhage ($/yer)| $ - 9 230400( $ 230400( $ 230400 $ 230400( $ 230400
Terredtrid Line Usage ($/yer)| $ - 1% 40| $ 28512 $ LR $ 6732 $ 863X
Qbtod $ - |$ 50eM|$ 1751 S 24822 $ 3FH6r067|$ 4716691
MULTI-MEDIA/CBT
Course Upddte ($/yex) [ $ - 18 1080( $ 3p00| $ 63400| $ 104400/ $ 140400
Traning Center computer mairtenance ($/yer)| $ R 1750| $ 262X0| $ HO00| $ 3H00| $ 300
Cantrdlized Help Line Support ®/year)| $ - |$ Ton|$ Mow|$ WO0|$  MO0[$ 7000
SteProctors/ Sydems Admirisers ®/yer)| $ - |$ To000|$ 105000|$  140000|$ 1400000/ $ 1400000
Course Re-digribution ($/yex)| $ - 18 300| $ 10000| $ 19000| $ 53000| $ 78000
Qbtod $ - |$  8030|$ 119220|$  15R40|$  1667400|$ 1723400
INTERNET
Course Update ($/yex) [ $ - |8 - 18 3600| $ 1200( $ 4320( $ 62400
Qbtod $ L - 18 3600| $ 1200 $ 4320 $ 62400
Total Recurring Cogts $ - 0 $ 1300904 $ 2753301 $ 4066659 $ 5077667 $ 6502491
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H.2 Focuson Multimedia ( Alternative B)

Alternative B is characterized by heavy reliance on multimedia/computer-based training
(MM/CBT) asthe primary means of technology-supported learning delivery. This aternative
callsfor installing digital satellite downlink facilitiesat 5 Sitesin fiscal year 1997 and 20 Sitesin
fiscal year 1998.

Alternative B calls for establishing atotal of 200 MM/CBT learning centers with at least 6
multimedia workstations in each center. The learning centers would be distributed throughout the
DOE complex.

It is assumed that local area networks will be upgraded to enable 100 percent connectivity to the
Internet by fiscal year 2000 and that this connectivity will be achieved through other DOE-wide
or organizational level telecommunications enhancements.

A total of 150 courses would be converted to a technology-supported learning delivery method
with19to ITV, 110 to MM/CBT, and 21 to an Internet format.

A summary of the recurring and non-recurring benefits and costs and the net present value, return
on investment, and benefit/cost ratio are provided in table H-5. Figure H-2 graphically depicts the
individual and cumulative cash flows for this alternative. Table H-6 provides the alternative B
characterization, table H-7 provides alternative B usage estimates, and table H-8 provides a
summary of the analysis datafor aternative B.
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Table H-5. Summary of Alternative B Benefitsand Costs

ANALYSSOF BENEFITSAND QOSTS
Non-recuning Benefits $ - 1% - 1% - 1% - 18 - 18 -
Reauning Bendiits $ - |$ 28M8613]$ 115124|$ 21491006| $ 33088485 $ 44940074
NonHrecurring Cosis $ - |$ (490509 $ (36614460 $ (42219000 $  (30MU8R) $  (3248646)
Recuning Codls $ - S (782 $ (27498 $ (38HE0) $ (4250054 $ (4630062
Net Reslf| $ - |$ (3U020) $  4658710| $ 1343B440| $ B7HHH| $ 37061365
OMB Disoount Rate 31%
Net Present Value $ 65420479
Return on Invesment 2%
Benefit/ Cogt Ratio 303
Figure H-2. Alternative B Cash Flows
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TableH-6. Alternative B Characterization
appears on the next page
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T T B
Alternative Charadterization 97 B ] 0] 0oL 0]
Courses Converted
TV 3 4 4 4 4
Muti-Media/ CBT 15 20 25 25 s
Intermet [0 4 5 5 L
Tota Coursss Convarted [0 18 28 4 4 3
Cumulative Courses Converted
TV [0 3 7 1 15 19
Muti-Media/ CBT 0 15 35 60 85 114
Intermet 0 0 4 9 14 2]
Totd Coursss Converted [0 18 46 a0 114 15G
Technology Acquisition
Sadlite Uplink Fedlities 1 a 0 a a q
Sadlite Downlink Fedlities 5 20 0 a a qg
(Classoom Convarsonto ITV 20 0 [0 [0 g
(Class'oom convearsion to training oanter 100 50 50 [0 qg
Number of Computers per training canter [ [§ [ [ q
ITV Produdion Sudios [0 0 [0 [0 [o
MM / CBT computers(intraining canters) 600 300 300 0 q
MM / CBT computers (dand dlone Intemet) q 0 q q qd
Savers needed to Support Intemet [0 0 [0 [0 [0
Technology Acquisition (Cumulative)
Sadlite Uplink Fedlities a 0 a a q
Sadlite Downlink Fedlities 20 20 20 20 A
(Classoom Convarson o ITV 20 20 20 20 2
[ Training Catas 100 150 200 200 20
Produdiion Sudios [ 0 [ [ g
Muiti-media.computer piatfoms [0 0 [0 [0 qg
Partnershipsfor I TV Course Development (approximate percent of total)
Partnaring (2 way - 50%) 104 104 10% 104 104 100
Partnering (5 way - 20%) 104 104 10% 104 104 100
DOE Developed (100%) 80 80 0% 80 80 2
Disoount Multiplier 8 84 8% 84 84 87
Partershipsfor MM Course Devdlopment (approximate percent of total)
(Obtzined Free [0% of full cost] (% of total converted) 204 204 20% 204 204 200
Partnaing [33% of full cos] (% of total converter) 104 104 10% 104 104 100
Purchesed [67% of full cod] (% of total converted)) 204 204 20% 204 204 200
Intemelly Developed [full cost] (% of totdl converted) 50% 50% 50% 50% 50% 507
Partnershipsfor MM Course Devdlopment (by course)
Obtained Free [0% of full cos] (Courses) - 30 40 50 50 50
Partnering [33% of full oodl] (Courses) - 10 20 20 20 20
Purchased [67%0 of full cos] (Courses) - 30 40 50 50 50
Intemelly Developed [full cos] (Courses) - 80 100 130 130 130
Partnershipsfor Internet Course Development (approximate percent of total)
Free (0%) % % % % 10% 10%
Partnaring (3way - 33%) EZ EZ 5% EZ 104 100
DOE Developed (100%) o0 o0 9O O 80U Y
Disoount Multiplier R R R% R 8% 83
1TV Quality (% of coursesof each type)

ICTA Level (§20,000/ hour) | 509 509 5024 504 504 5
Lnior College Type ($4000/ hour) | 504 504 504 504 504 509
Peroent of Courses Updated (yearly)

TV 20 20 2% 20 20 2
MM /CBT 20 20 2% 20 20 2
Intermet 20 20 2% 20 20 2
Average Class Enrallment Assumptions
TV 183% 183% 183% 183% 183% 183%
MM /CBT 2561 2561 2561 2561 2561 2561
Intermet 1,765 1,765 1,765 1,765 1,765 1,765
Corporate/ Non-corporate approach Multipliers
Enrolmert (dueto advatisamert) 1004 1004 100% 1004 1004 1009

Conveasion Cost
MM / CBT Convarsion Leamning Cuve 100%4 100%4 100% 100%4 100%4 1007
Himingion of Redundant MM / CBT Course Devip. 100%4 100%4 100% 100%4 100%4 100%
MM / CBT Corverson Cost Multiplier 100%4 100%4 100% 100%4 100%4 1007
MM / CBT Incompetiility 100%4 100%4 100% 100%4 100%4 1007

DOE Technology-Supported Learning Business Case
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TableH-7. Alternative B Usage Estimates

April 1997 DOE Technology-Supported Learning Business Case

FY FY FY FY FY FY
USAGE ESTIMATES 97 B ) 0 01 (02
ITV Training
Numbe of Organiztions usng ITV 2 4 4 4 4
Number of coursssdffered usng I TV 1 5 9 13 17
Average Length of Course (post converted hour 6 6 6 6 6 6
Number of Sudents per courseusng ITV 18K 18K 18K 18K 1885 18
Course Compression time (% of leduretime) 684 684 684 (§3% 684
Pre Convarted Course Length (houry 923 923 923 923 923
Claszroom Ingrudor Prep Tine urs/ course hour) 4 4 4 4 4
ITV Prep Ratio (hr Prep per hr. dasy) 5 5 5 5 5
Peroent of Classes nesding aFadlitator 504 504 504 504 504
Fedlitator Tine required per dasghours/ dass) 16 16 16 16 16
Totd Number of Courses ddiverad 1 5 9 13 w
Tota Number of Classes (# coursestimes# Stes) 20 20 30 50
Totd Number of Sudanis 185 9175 16515 238% 3L1%
Totd Hoursof Instrudtion 1,010 5080 900 143130 187170
Sudaniswho avad travd with ITV 37 3 0 477 64
Multi-Media/ Computer Based Training
Number of organizations using muli-mediacoursess 50 50 50 50 5
Number of courses offered usng MM / CBT q 7 5 4 2 91
Average Length of Course (hour) 6 6 6 6 6 g
Course Compression time (% of leduretime) 684 684 684 684 (§3% 684
Pre-convated course length 92 92 92 92 92 92
Percant of Coursss"Refreshed” each yer 24 24 24 24 224 204
Cantrdized Help Line Suppart (FTES per year) 1 1 1 1 1
Proctors/ Training Center (FTES/ center) 020 020 020 020 020
Average Number of Siudents per course 250 2530 250 250 250 250
Totd Number of Sudents Instructed - 17920 64000 12030 130 24330
Sudaniswho avoid trave with MMICBT £38] 1230 2406 3636 4956
Internet Training
Number of organizations using Intemet 50 50 50 50 5
Number of courses dffered usng Intemet Q 0 2 65 115 175
Average Length of Course (hours) 6 6 6 6 6 g
Number of Times Coureis Ddlivered 3 3 3 3 3 3
Course Compression time (% of leduretime) 684 684 684 684 (§3% 684
Pre-convated course length (houry 92 92 92 92 92 92
Averape Number of Sudents per course 1,764 1,764 1,764 1,764 1,764 1,764
Totd Number of Sudanis - - 3528 11466 20286 080
Totd Hoursof Instrudtion - 21163 637%6 121,716 185220
Sudentswho avaid travd with Intemet fraining - 71 29 406 617
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Table H-8. Summary of Alternative B Analysis Data

FY FY FY FY FY FY
SLUIMMARY 97 B D 0 0L 02
Non-recurring Bendfits
No "Nonrecuning Bendfits' identified
Total Non-recurring Benefit $ - 0% Sk - 0% - |8 -8 -
Recurring Bendfits
1\
Air Travel Reduction $/yer)| $ - |$  omM0|$  4B70|$  7H60[$  10060|$ 137250
Avoidence of Log Time (/yer)| $ - 1S 102%6|$  5130($  w4s|$ I1BEW| S 1R
Redudtionin Ingructor Codts ($/yer)| $ -8 -8 5600| $ 2800( $ 5040| $ 7280
Reductionin Ingructor Travel Codis ($/yer)| $ - 1% 36| $ 3180| $ 5638| $ 8216| $ 10744
Course Compression $/yex)| $ - |$ A7A%|$  1037481($  1867465|$  2697450| $ 3527435
Qbtod $ - 1S 2888|$ 1501R1($ 2720297\ $  3902Z7A|$ 515851
MULTI-MEDIA / CBT
Air Travel Redction @/yer)| $ - |$  3420|$  14B00|$  2647000| $  4065040| $ 5463040
Avoidanoe of Lot Time $/yer)| $ - |$  so1m|$  1m2m|$ 3BEB|$  5606|$ 6526
Redudtionin Indructor Codts ($/yer) | $ -8 7350($ 26250|$  4B50|$  7H600|$ 101850
Redudtionin Indructor Travel Codls ($/yex) [ $ - 18 550| $ 1970 $ 3710[ $ 5%680| $ 76630
Course Compression ($/yer)| $ - |$ 20638|$  72H693[$ 13606415 $ 20842338| $ 2800262
Sbtod $ - | $ 2597841 $  9106373| $ 17119ML( $ 26226354 $ BH3IR7B
INTERNET
Air Travel Redudtion ($/yex)| $ - 1% - 18 77616| $ X222 $ 4622| $ 679140
Avoidance of Log Time ($/yer)| $ - 1% - 1% 9878| $ R15| $ 56801 | $ 864%
Redudtion in Ingtructor Codis ($/yer)| $ - 1S - 1% 2100| $ 6820|$ 1207/0|$ 1870
Reduction in Ingructor Travel Codis ($/yer)| $ - 1% - 18 - 18 1580 $ 51%|$ 906
Course Compression ($/yex)|$ -1 $ - 18 3BIB[$ 120650|$  22038M8|$ 34065
Qbtod $ - |8 - |$  B0740|$  1650727($  29286|$ 44490%
Total Recurring Bendfit $ - $ 2848613 | $ 11,115124  $ 21,491,006 $ 33088485 | $ 44,940,074
Non-Recurring Cogts
1\
Sidios ($/yer)| $ - 1% - 1% -1 - 1% - 1% -
Salite Uplinks @/yer)| $ - |3 - |3 - |s - 13 - |3 -
Sadllite Downlirks @/yer)| $ - |$  4000] $ - s - |3 E -
Clasgoom Corverson ($/yex)| $ - |$ 30000 $ - |8 -1 $ - 1% -
Course Converson (ITV) ($/yer)| $ - |$  28877|$  IBINV($  3IBID|$  3IBIWV($  IBIN
Qbtod $ - |$  @887|$  IBINV($ 3IBID|$S  IBIP($  IBIN
MULTI-MEDIA/ CBT
Cogt of MM computers (dand done) ($/yer)| $ - 18 -1 $ - 1% - 1% - 18 -
Training Canters (w / computers) ($/yer)| $ - | $ 260000]$ 130000[($ 130000| $ - 18 -
Couree Distribuion ®/year)| $ - |$ 00|$ 400 $ 5000[$ 000[$ 5000
Course Converson Cods ($/yer)| $ - 1% 1436R[$ 1847077($ 236231 $ 23565231 $ 2356231
Sbtod $ - |$ 406162 $ 3187077| $ 376231 $ 246231| $ 2406231
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TableH-8. Summary of Alternative B Analysis Data (continued)

MULTI-MEDIA/CBT
Course Upddte $/yex) [ $ - 18 520( $ PON|$  1020|$  2020($ 34920
Training Center computer mantenance ($/yer)| $ - 18 3H00| $ 5250| $ 70000| $ 70000| $ 70000
Cantrdlized Help Line Support G/yer)| $ - |$ won|$ 0m|$  MO0[$  W00[$ 7000
Site Prodors/ Systems Adminisers @/yer)| $ - |$ 1400000 $  2100000|$ 2800000/ $  2800000| $ 2800000
Course Re-didribution ($/year)| $ - | $ 7000| $ 500| $ 47000( $  144000( $ 194000
Qbtad $ - |$ 15320|$ 233750($  315620|$  3A320($ 3483200
INTERNET
Course Upddte ($/yer)| $ - | $ -8 2400| $ 780| $ 27600| $ 42000
Qbtad $ - 1% - % 2400( $ 780 $ 27600| $ 42000
Tota Recurring Cogts $ - $ 1758294 $ 2794968 $ 3835666 $ 4259064 $ 4,630,062
ANALYSSOF BENEFITSAND COSTS
Non-recuning Benefits $ - 1% - 1% - 1% - 18 - 18 -
Recurring Bendfits $ - |$ 238613|$ 11115124 $ 21491006| $  33088485| $ 44940074
NonHrecurring Cosis $ - |$ (490509 $ (36614460 $ (42219000 $  (30MU8R2) $  (3248646)
Recurring Cods $ - 1% (7824 $ (2794968 $  (38H60) $ (4259064 $ (4630062)
Net Rﬁjq $ - |$ (390020) $ 4668710| $ 1343B4M0( $ B7ASN| $ 3706135
OMB Disoount Rate 31%
Net Present Value $ 65420479
Return on Investment 220%
Bendfit/ Cogt Ratio 303
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H.3 Focus on High-Speed Networks ( Alternative C)

Alternative C is characterized by its use of multimedia/computer-based training (MM /CBT) to
meet technology-supported learning education and training needs for fiscal year 1998 through
fiscal year 2000 and increasing use of high-speed networks in fisca years 2001, 2002, and
beyond.

Alternative C callsfor installing digital satellite downlink facilitiesat 5 Sitesin fiscal year 1997 and
20 sitesin fiscal year 1998.

This alternative also calls for establishing atotal of 200 MM/CBT learning centers with at least 6
multimedia workstations in each center. The learning centers would be distributed throughout the
DOE complex.

It is assumed that local area networks will be upgraded to enable 100 percent connectivity to the
Internet by fiscal year 2000, and that this connectivity will be achieved through other DOE-wide
or organizational level telecommunications enhancements.

A total of 150 courses would be converted to a technology-supported learning delivery method
with19to ITV, 110 to MM/CBT, and 21 to an Internet format.

A summary of the recurring and non-recurring benefits and costs and the net present value, return
on investment, and benefit/cost ratio are provided in table H-9. Figure H-3 graphically depicts the
individual and cumulative cash flows for this alternative. Table H-10 provides the dternative C
characterization, table H-11 provides aternative C usage estimates, and table H-12 provides a
summary of the analysis datafor aternative C.
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Table H-9. Summary of Alternative C Benefitsand Costs

ANALYSSOF BENEFITSAND COSTS
Non-recurting Benefits $ - % - 18 - 1% - 18 - 18 -
Recurting Bendfits $ - | $ 2848613 $ 11115124| $ 21491006| $ 33088485| $ 44940074
Non-recurring Cods $ - | $ (49059 $ (3661446) $ (42219001 $ (304862 $ (3248646)
Reourring Codts $ - 0% (/012 $ (28041031 $ (38109 $ (4232815 $ (4661121
NGRSII]$ - |$ (BIR077y$ 464955 $ 134169971 $ 25710808| $ 37030307
OMB Disoount Rate 31%
Net Present Value $ 65349623
Return on Invesment 220%
Bendfit/ Cod Ratio 3.02
Figure H-3. Alternative C Cash Flows
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TableH-10. Alternative C Characterization
appears on the next page
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T T B
Alternative Charadterization 97 B ] 0] 0oL 0]
Courses Converted
TV 3 4 4 4 4
Muti-Media/ CBT 15 20 25 25 s
Intermet [0 4 5 5 L
Tota Coursss Convarted [0 18 28 4 4 3
Cumulative Courses Converted
TV [0 3 7 1 15 19
Muti-Media/ CBT 0 15 35 60 85 114
Intermet 0 0 4 9 14 2]
Totd Coursss Converted [0 18 46 a0 114 15G
Technology Acquisition
Sadlite Uplink Fedlities 1 a 0 a a q
Sadlite Downlink Fedlities 5 20 0 a a qg
(Classoom Convarsonto ITV 20 0 [0 [0 g
(Class'oom convearsion to training oanter 100 50 50 [0 qg
Number of Computers per training canter [ [§ [ [ q
ITV Produdion Sudios [0 0 [0 [0 [o
MM / CBT computers(intraining canters) 600 300 300 0 q
MM / CBT computers (dand dlone Intemet) q 0 q q qd
Savers needed to Support Intemet [0 0 [0 [0 [0
Technology Acquisition (Cumulative)
Sadlite Uplink Fedlities a 0 a a q
Sadlite Downlink Fedlities 20 20 20 20 A
(Classoom Convarson o ITV 20 20 20 20 2
[ Training Catas 100 150 200 200 20
Produdiion Sudios [ 0 [ [ g
Muiti-media.computer piatfoms [0 0 [0 [0 qg
Partnershipsfor I TV Course Development (approximate percent of total)
Partnaring (2 way - 50%) 104 104 10% 104 104 100
Partnering (5 way - 20%) 104 104 10% 104 104 100
DOE Developed (100%) 80 80 0% 80 80 2
Disoount Multiplier 8 84 8% 84 84 87
Partershipsfor MM Course Devdlopment (approximate percent of total)
(Obtzined Free [0% of full cost] (% of total converted) 204 204 20% 204 204 200
Partnaing [33% of full cos] (% of total converter) 104 104 10% 104 104 100
Purchesed [67% of full cod] (% of total converted)) 204 204 20% 204 204 200
Intemelly Developed [full cost] (% of totdl converted) 50% 50% 50% 50% 50% 507
Partnershipsfor MM Course Devdlopment (by course)
Obtained Free [0% of full cos] (Courses) - 30 40 50 50 50
Partnering [33% of full oodl] (Courses) - 10 20 20 20 20
Purchased [67%0 of full cos] (Courses) - 30 40 50 50 50
Intemelly Developed [full cos] (Courses) - 80 100 130 130 130
Partnershipsfor Internet Course Development (approximate percent of total)
Free (0%) % % % % 10% 10%
Partnaring (3way - 33%) EZ EZ 5% EZ 104 100
DOE Developed (100%) o0 o0 9O O 80U Y
Disoount Multiplier R R R% R 8% 83
1TV Quality (% of coursesof each type)

ICTA Level (§20,000/ hour) | 509 509 5024 504 504 5
Lnior College Type ($4000/ hour) | 504 504 504 504 504 509
Peroent of Courses Updated (yearly)

TV 20 20 2% 20 20 2
MM /CBT 20 20 2% 20 20 2
Intermet 20 20 2% 20 20 2
Average Class Enrallment Assumptions
TV 183% 183% 183% 183% 183% 183%
MM /CBT 2561 2561 2561 2561 2561 2561
Intermet 1,765 1,765 1,765 1,765 1,765 1,765
Corporate/ Non-corporate approach Multipliers
Enrolmert (dueto advatisamert) 1004 1004 100% 1004 1004 1009

Conveasion Cost
MM / CBT Convarsion Leamning Cuve 100%4 100%4 100% 100%4 100%4 1007
Himingion of Redundant MM / CBT Course Devip. 100%4 100%4 100% 100%4 100%4 100%
MM / CBT Corverson Cost Multiplier 100%4 100%4 100% 100%4 100%4 1007
MM / CBT Incompetiility 100%4 100%4 100% 100%4 100%4 1007
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TableH-11. Alternative C Usage Estimates

April 1997

DOE Technology-Supported Learning Business Case

FY FY FY FY FY FY
USAGE ESTIMATES 97 B ) 0 01 (02
ITV Training
Numbe of Organiztions usng ITV 2 4 4 4 4
Number of coursssdffered usng I TV 1 5 9 13 17
Average Length of Course (post converted hour 6 6 6 6 6 6
Number of Sudents per courseusng ITV 18K 18K 18K 18K 185 18
Course Compression time (% of leduretime) 684 684 684 (§3% 684
Pre Convarted Coure Length (houry 923 923 923 923 923
Claszroom Ingrudor Prep Tine urs/ course hour) 4 4 4 4 4
ITV Prep Ratio (hr Prep per hr. dasy) 5 5 5 5 5
Peroent of Classes nesding aFadlitator 504 504 504 504 504
Fedlitator Tine required per dasghours/ dass) 16 16 16 16 16
Totd Number of Courses ddiverad 1 5 9 13 w
Tota Number of Classes (# coursestimes# Stes) 20 20 30 50
Totd Number of Sudanis 185 9175 16515 238%6 3L1%5
Totd Hoursof Ingtrudtion 1,010 5080 900 143130 187170
Sudaniswho avad travd with ITV 37 3 0 477 64
Multi-Media/ Computer Based Training
Number of organizations using muli-mediacoursess 50 50 50 50 5
Number of courses offered usng MM / CBT q 7 5 4 2 91
Average Length of Course (hour) 6 6 6 6 6 g
Course Compression time (% of leduretime) 684 684 684 684 (§3% 684
Pre-convated course length 92 92 92 92 92 92
Percant of Coursss"Refreshed” each yer 24 24 24 24 224 204
Cantrdized Help Line Suppart (FTES per year) 1 1 1 1 1
Proctors/ Training Center (FTES/ center) 020 020 020 020 020
Avearage Number of Sudents per course 2560 2560 2560 2560 2560 2560
Totd Number of Sudents Instructed - 17920 64000 12030 130 24330
Sudaniswho avoid trave with MMICBT £38] 1230 2406 3636 4956
Internet Training
Number of organizations using Intemet 50 50 50 50 5
Number of courses dffered usng Intemet Q 0 2 65 115 175
Average Length of Course (hours) 6 6 6 6 6 g
Number of Times Coureis Ddlivered 3 3 3 3 3 3
Course Compression time (% of leduretime) 684 684 684 684 (§3% 684
Pre-convated course length (houry 92 92 92 92 92 92
Averape Number of Sudents per course 1,764 1,764 1,764 1,764 1,764 1,764
Totd Number of Sudanis - - 3528 11466 20286 080
Totd Hoursof Instrudtion - 21163 637%6 121,716 185220
Sudentswho avaid travd with Intemet fraining - 71 29 406 617
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Table H-12. Summary of Alternative C Analysis Data

FY FY FY FY FY FY
SLUIMMARY 97 B D 0 0L 04
Non-recurring Benefits
No "Nontrecuring Bendfits' identified
Total Non-recurring Benefit $ - % - 0% - 0% -8 -8 -
Recurring Benefits
v
Air Travd Redudiion ($/year)| $ -8 80740|$ 4B70[($ 7HE0|$ 1049620 $ 137250
Avaidanoe of Logt Time ($/year)| $ - $ 1076($  5130|$ @484 S 1BEW|$ 142
Reduction in Insructor Codts ($/yer) | $ - $ - 1% 560| $ 28000 $ 5040| $ 72800
Reduction in Insructor Travel Costs ($/yer) | $ - $ 36| $ 3180| $ 5638| $ 8216| $ 10744
Course Compression $/yex) | $ - |$ A7AB|$ 1087481 $ 1867465|$ 2697450| $ 3527435
Qbtod $ - S 2888($ 150131 |$ 2720207|$ 3902Z7A|$ 515851
MULTI-MEDIA/CBT
Air Travel Reduction G/year)| $ - |$  320|$  140800[$ 2647040/ $  406B040| $ 5463040
Avaidance of Log Time $/yer)| $ - |$  501|$  1020|$  68%H|$  5160%6|$ 6626
Redudiion in Ingructor Codis ($/yer) | $ - 8 7350|$ 26250|$ 40B50|$ 7600 $ 1018500
Reduction in Insructor Travel Costs ($/yer) | $ - $ 550| $ 19750| $ 3710[ $ 5680| $ 76630
Course Compression ($/yer) | $ - | $ 206338|$ 723693|$ 13606415 $ 20842338| $ 2800262
Sitotd $ - 1 $ 2597341 $ 9106373| $ 17119981 $ 262263H4| $  H3R7B
INTERNET
Air Travel Redudion $/yex) | $ - $ - % 77616| $ X222 $ 4622| $ 679140
Avoidance of Log Time ($/yer)| $ - $ - |3 9878| $ RIB[$ 56801 | $ 86436
Redudtion in Ingructor Costs ($/yex) | $ - |8 - |8 2100| $ 6820|$ 107/0($ 1830
Reduction in Insructor Travel Costs ($/yer) | $ - $ - 1% - 18 150( $ 51%( $ 9086
Course Compression ($/yex) | $ - $ - |$  3BIB|$ 126540|$ 223818 $ 3490686
Qbtod $ - |8 - |$ B0740($ 1680727|$ 29286| S 44490%
Tota Recurring Benefit $ - $ 2848613 $ 11,115124 $ 21,491,006 | $ 33,083485 $ 44,940,074
Non-Recurring Cogts
v
Sudos $/yer)| $ - 3% - 1% -1 - 1% - 1% -
Satdllite Uplinks $/yer)| $ - 3 - 13 - s R - 13 -
Sadlite Downlirks G/yer)| $ - |$ 4000 $ - s - s - 13 -
Clasoom Conversion ($/yer)| $ - |$ 3000|$ - |8 - |8 - 18 -
Course Coverson (ITV) ($/yer)| $ - 0 $  2887($  3IBID|$  IBIWV|$  3IBIPV($  3IBIM
Qbtod $ - S 9887([$  3IBIW|$ IBIWV|$  3IBIP($  3IBIM
MULTI-MEDIA/CBT
Cogt of MM computers (dand done) ($/yer)| $ - $ - 18 - 1% - 1% - 1% -
Training Centers (w / computers) ($/yer)| $ - 0 $ 260000($ 130000] $ 130000| $ - 1% -
Course Didribution ($/yer)| $ - 18 000| $ 4000| $ 5000| $ 5000( $ 50000
Course Converson Codis ($/year)| $ - | $ 14360 $ 18470771 $ 23565231 $ 23562311 $ 236231
Sbtod $ - | $ 40616%2| $ 3187077 $ 376231 $ 2406231 $ 2406231
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TableH-12. Summary of Alternative C Analysis Data (continued)

INTERNET
Server Acquisition and Ingallation ($/yer)| $ - % - 1% - 1S - 1% - 18 -
Course Converson Costs ($/year)| $ - 8 - |$ 1802001$ 211500|$ 3B4M2|$ 5826
Traning Plaforms ($/yer)| $ - % - 1% - 1S - 1% - 18 -
Qbtod $ - $ - |$ 1920($ 2150|$ BR2|$ 5846
Tota Non-Recurring Cods $ - $ 4990569 $ 3661446 $ 4221900 | $ 3094862 $ 3248646
Recurring Codts
v
Sudio Operations Codts ($/yer) | $ -8 1550| $ TR2|$  10B3|$  ARIH| S WA
Ingtructor Preparation ($/ye) | $ -8 2741 $ 13703 $ 2465 $ He7| $ 46539
Course Updete ($/year) | $ - $ 85| $ 4176| $ 7517( $ 10858| $ 14198
Sadlite Air Time (/year)| $ - % 208|$  104R|$  188%6|$ | $ BN
Uplink Savice charge ($/yex)| $ - |8 - % -8 - | $ - | $ -
Fedlitator Cogt $/yexr) | $ - $ 1680| $ 168000| $ 40| $ 43680| $ 571,200
Downlink savice charge ($/yexr)| $ - |$ 13430($ 1UI0|$ U0 $ 18430 1430
Terredtrid Line Usage ($/yer) | $ -8 576| $ 5760 $ 1033| $ 14976( $ 1954
Qbtod $ - S 22| $  B42AB|$ 68I0W|$  912015($  11B21
MULTI-MEDIA/CBT
Course Update ($/yex) | $ -8 520| $ MVON|$  10V20($  250920|$ 34920
Training Center computer maintenance ($/yer) | $ -8 3H00| $ 5250| $ 70000 $ 70000| $ 70000
Cantrdized Help Line Suppart ($/yer) | $ -8 70000 $ 70000 $ 70000 $ 70000| $ 70000
Ste Prodors/ Sydems Admminigers /year)| $ - |$ 1400000|$ 210000 $ 2800000/ $ 2800000| $ 2800000
Course Redigribution ($/year) | $ - $ 700( $ 25000| $ 4700($  14400($ 194000
Qbtod $ - % 153720($ 233750 $  3156200($ 334320 $ 3483200
INTERNET
Course Upddte ($/year) | $ - $ - 1% 240( $ 780( $ 27600| $ 42000
Qbtod $ - |8 - % 240( $ 780( $ 27600( $ 42000
Total Recurring Codts $ - $ 1760121 $ 2804103 $ 3852109 | $ 4282815 $ 4,661,121
ANALYSSOF BENEFITSAND QOSTS
Non-recurting Bendfits $ - % -1 $ - 1% - 18 - 18 -
Recurring Bendfits $ - 0 $ 288613|$ U514 $ 21491006 $ 33083485| $ 44940074
Nor+reourting Costs $ - | $ (49059 $ (3661446) $ (4221900 $ (3094862 $  (3248646]
Recurring Costs $ - % (A0 $ (2804103)$ (38521001 $ (42828151 $ (4661121
Net Resuif $ - |$ (BAR077y$ 464955 $ 134169971 $  25710808| $ 37030307
OMB Discount Rate 31%
Net Present Value $ 65349623
Return on Invesment 220%
Benefit/ Cog Ratio 302
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