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RBM output table

RBM output table

Activity name Cost category Cost type
Ongoing / 
start up

Number of 
business 
affected

Number of 
individuals 
performing 
activity

Number of 
times activity 
performed

Average time to do 
activity
(positive = reduction 
in regulatory burden, 
negative = increase in 
regulatory burden)

Labour cost or 
profit per day 
(delay costs)

Average annual 
change in regulatory 
burden
(positive = reduction in 
regulatory burden, 
negative = increase in 
regulatory burden)

Understanding the new regulatory framework Education Labour Start up 39 1 1 -4 $78 -$1,226
Change in costs for sponsor to respond to TGA during 
Milestones 3-8 Procedural Labour Ongoing 16 1 1 Various $78 -$7,721
Pathway 2 4 1 1 14 $78 $3,861
Pathway 3 12 1 1 -14 $78 -$11,582
Provisional approval - increase in admin costs Notification Labour Ongoing 8 1 1 -31.5 $78 -$17,373
Increased time on the market Delay Profit per day Ongoing 13 1 1 Various $9,613 $41,978,004
Pathway 2 3 1 1 129 $9,613 $3,226,765
Pathway 3A 3 1 1 87 $9,613 $2,174,559
Pathway 3B 7 1 1 730 $9,613 $36,576,680
SUBTOTAL $41,951,684

Understanding the new regulatory framework Education Labour Ongoing 150 1 1 -15 $78 -$157,056
Change in costs for sponsor to respond to TGA during 
Milestones 3-8 Procedural Labour Ongoing 12 1 1 15 $78 $13,088
Increased time on the market Delay Profit per day Ongoing 11 1 1 111 $172 $178,446
SUBTOTAL $34,477

Not having to prepare a Pre-submission Planning Form Procedural Labour Ongoing 85 1 1 2 $78 $11,898
Time saving from shift to electronic forms (for self-
assessable variations and minor variations) Procedural Labour Ongoing 3,000 1 1 2 $78 $419,937

NCEs

Variations

Generics



Increased time on the market - Pathway 2 timeframes Delay Profit per day Ongoing 7 1 1 Various $9,613 $6,040,354
New fixed dose combination 1 1 1 97 $9,613 $1,040,104
Extension of indication 5 1 1 120 $9,613 $5,000,250         
approval) Delay Profit per day Ongoing 5 1 1 78 $9,613 $3,255,977         
approval) Delay Profit per day Ongoing 11 1 1 730 $9,613 $60,634,259
SUBTOTAL $70,362,425

Reduced engagement with TGA on Category A 
applications due to online application process Procedural Labour Ongoing 1,175 1 1 0.25 $50 $13,158
Time taken to assess if medicine is on Category B rapid 
approval list and complete online application Procedural Labour Ongoing 30,548 1 1 -0.25 $111 -$370,395
Medicines 12,701 1 1 -0.25 -$295,125
Clinicians/prescribers 7,620 1 1 -0.25 $139 -$238,226
Admin staff 5,080 1 1 -0.25 $50 -$56,899
Biologicals 1,907 1 1 -0.25 -$44,322
Clinicians/prescribers 1,144 1 1 -0.25 $139 -$35,777
Admin staff 763 1 1 -0.25 $50 -$8,545
Devices 1,332 1 1 -0.25 -$30,949
Clinicians/prescribers 799 1 1 -0.25 $139 -$24,982
Admin staff 533 1 1 -0.25 $50 -$5,967
Reduced engagement with TGA on Category B 
applications due to online application process Procedural Labour Ongoing 4,616 1 1 0.25 $50 $51,695
Reduced engagement with TGA on Authorised Prescriber 
Scheme applications due to online application process Procedural Labour Ongoing 231 1 1 0.25 $139 $7,237
SUBTOTAL -$298,305

Understanding the new regulatory framework Education Labour Start up 913 1 1 -1 $78 -$7,100
Completing application for new permitted indications Procedural Labour Ongoing 178 1 1 -1 $78 -$12,484
TGA mandates permitted indications list Procedural Labour Start up 19,407 1 1 -9 $78 -$1,358,266
Increased time taken to do a Listed + application Notification Labour Ongoing 501 1 1 -37.5 $78 -$1,314,541

Publishing evidence of efficacy
Publication and 
documentation Labour Ongoing 25,531 1 1 various $50 -$1,070,090

Initial publication - existing stock of listed complementary 
meds 19,407 1 1 -3 $50 -$289,808
Initial publication - new listed complementary meds 6,124 1 1 -3 $50 -$731,633
Annual update - existing complementary meds 19,407 1 1 -0.2 $50 -$16,100
Annual update - new listed complementary meds 5,605 1 1 -0.2 $50 -$32,549
Impact of monographs - reducing time taken to locate 
evidence for new listings Procedural Labour Ongoing 919 1 1 8 $78 $457,200

Amending transparency of efficacy
Publication and 
documentation Labour Ongoing 19,407 1 1 -2.3 $50 -$225,406

Complementary medicines

Unapproved therapeutics 



Increased days on market (registered meds) using 
overseas report Delay Profit per day Ongoing 1 1 1 70 $40 $2,518
SUBTOTAL -$3,528,170

      
audits Procedural Labour Ongoing 266 1 1 various $78 $357,356
Level 1 12 1 1 13 $78 $10,430
Level 2 212 1 1 19 $78 $273,963
IVD 43 1 1 25 $78 $72,963      
(Pathway 3) Procedural Labour Ongoing 5 1 1 -465 $78 -$162,726

Development of register for high risk devices
Publication and 
documentation Labour Ongoing 63,431 Various 1 Various $87 -$1,216,854

Inputting and updating register 63,131 1 1 -0.25 $87 -$1,016,257
Training 300 10 1 -1.75 $87 -$200,598
Reduced delay costs due to reduced number of 
compulsory application audits Delay Profit per day Ongoing 245 1 1 Various $517 $16,608,105
Level 1 10 1 1 31 $517 $149,132
Level 2 192 1 1 174 $517 $15,461,962
IVD 43 1 1 50 $517 $997,011
Value of additional days on market due to shorter 
conformity assessment timeframe under Pathway 1B Delay Profit per day Ongoing 242 1 1 86 $517 $9,641,929
Value of additional days on market due to accelerated 
approval under Pathway 3 Delay Profit per day Ongoing 5 1 1 133 $517 $310,297
Variations - reduced delay costs due to shorter conformity 
assessment timeframes under Pathway 1B Delay Profit per day Ongoing 13 1 1 0 $517 $0
SUBTOTAL $25,538,108

Understanding the new regulatory framework Education Labour Start up 2,000 1 1 -1 $78 -$15,553
Abolition of advertising pre-vetting Permission Labour Ongoing 2,236 1 1 3 $78 $469,542
Single complaints resolution body Procedural Labour Ongoing 40 1 1 35 $98 $101,992
Legal 6 1 1 35 $98 $18,587
Non-legal applications 34 1 1 35 $78 $83,405         
removal of requirement for them to administer advertising 
pre-approval Procedural Labour Ongoing 2 1 1 104 $98 $18,384
SUBTOTAL $574,365

TOTAL $134,634,585

Medical devices

Advertising and complaints resolution
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Summary

Summary tables

Average annual change in regulatory 
burden

Negative = increase in regulatory burden
Positive = reduction in regulatory burden

$41,951,684
$34,477
$70,362,425
-$298,305
-$3,528,170
$25,538,108
$574,365
$134,634,585

Average annual change in regulatory 
burden

Negative = increase in regulatory burden

Positive = reduction in regulatory burden
$41,951,684
$34,477
$70,362,425
-$298,305
-$2,232,673
$26,754,962
$574,365
$137,146,935

-$122,055,981

-$244,111,961

Detailed summary

Average annual change in regulatory 
burden

Base Case Scenario 1 Negative = increase in regulatory burden
Average per year Average per year Positive = reduction in regulatory burden

NCEs

Administrative costs $77,212 $103,532 -$26,320
Time taken to assess which pathway to use under new framework $0 $1,226 -$1,226
Change in costs for sponsor to respond to TGA during Milestones 3-8 $77,212 $84,934 -$7,721
Provisional approval - increase in admin costs $0 $17,373 -$17,373

NCEs

Summary of deregulatory savings
EXCLUDING: regulatory costs arising from high risk device 
register, and publishing efficacy (comp meds) and changing 

labels (comp meds)

Complementary medicines
Medical devices
Advertising and complaints resolution
TOTAL

Option 2 - 182 day (6 month) increase in TGA assessment timeframes

TOTAL

Summary of deregulatory savings

Option 1 - 91 day (3 month) increase in TGA assessment timeframes

Indicative increase in average annual regulatory delay costs (for NCEs (including variations for new fixed dose and 
extension of indications), generics and high risk medical devices) from implementation of Recommendation 29(1)(a) - 
the CMO becomes the delegate for decisions

NCEs
Generics
Variations
Unapproved therapeutics 
Complementary medicines
Medical devices
Advertising and complaints resolution

Generics
Variations
Unapproved therapeutics 



Delay costs
Increased time on the market $0 $41,978,004 $41,978,004

TOTAL $41,951,684

Generics

Administrative costs $314,113 $458,081 -$143,968
Time taken to assess which pathway to use under new framework $0 $157,056 -$157,056
Change in costs for sponsor to respond to TGA during Milestones 3-8 $314,113 $301,025 $13,088

Delay costs
Increased time on the market $0 $178,446 $178,446

TOTAL $34,477

Variations

Administrative costs $431,835 $0 $431,835
Not having to prepare a Pre-submission Planning Form $11,898 $0 $11,898
Time saving from shift to electronic forms (for self-assessable variations and minor variations) $419,937 $0 $419,937

Delay costs $0 $69,930,589 $69,930,589
Increased time on the market - Pathway 2 timeframes $0 $6,040,354 $6,040,354
Increased time on the market - Pathway 3 (expedited approval) $0 $3,255,977 $3,255,977
Increased time on the market - Pathway 3 (provisional approval) $0 $60,634,259 $60,634,259

TOTAL $70,362,425

Unapproved therapeutics 

Administrative costs $72,090 $370,395 -$298,305
Reduced engagement with TGA on Category A applications due to online application process $13,158 $0 $13,158
Time taken to assess if medicine is on Category B rapid approval list and complete online application $0 $370,395 -$370,395
Reduced engagement with TGA on Category B applications due to online application process $51,695 $0 $51,695
Reduced engagement with TGA on Authorised Prescr ber Scheme applications due to online application process $7,237 $0 $7,237

TOTAL -$298,305

Complementary medicines

Administrative costs $509,693 $4,040,380 -$3,530,688
Understanding the new regulatory framework $0 $7,100 -$7,100
Completing application for new permitted indications $0 $12,484 -$12,484
TGA mandates permitted indications list $0 $1,358,266 -$1,358,266
Increased time taken to do a Listed + application $52,492 $1,367,034 -$1,314,541
Publishing evidence of efficacy $0 $1,070,090 -$1,070,090
Impact of monographs - reducing time taken to locate evidence for new listings $457,200 $0 $457,200
Amending transparency of efficacy $0 $225,406 -$225,406

Delay costs $0 $2,518 $2,518
Increased days on market (registered meds) using overseas report $0 $2,518 $2,518

TOTAL -$3,528,170

Medical devices

Administrative costs $521,544 $1,543,768 -$1,022,223
Engagement with TGA during compulsory application audits $521,544 $164,188 $357,356
Engagement with TGA during expedited approvals (Pathway 3) $0 $162,726 -$162,726
Operation of register for high risk devices $0 $1,216,854 -$1,216,854



Delay costs $24,238,723 $17,582,843 $26,560,331
Value of delay getting to market due to compulsory application audits $24,238,723 $7,630,617 $16,608,105
Value of additional days on market due to shorter conformity assessment timeframe under Pathway 1B $0 $9,641,929 $9,641,929
Value of additional days on market due to accelerated approval under Pathway 3 $0 $310,297 $310,297
Variations - reduced delay costs due to shorter conformity assessment timeframes under Pathway 1B $0 $0 $0

TOTAL $25,538,108

Advertising and complaints resolution

Administrative costs $589,919 $15,553 $574,365
Time taken to assess new regulatory framework $0 $15,553 -$15,553
Abolition of advertising pre-vetting $469,542 $0 $469,542
Single complaints resolution body $101,992 $0 $101,992
Reduced regulatory burden on ASMI and CHC due to removal of requirement for them to administer advertising pr $18,384 $0 $18,384

TOTAL $574,365

GRAND TOTAL - ALL ELEMENTS $134,634,585
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Assumptions

General assumptions

Forecast period (years) 10
Start date 01-Jul-16
End date 30-Jun-25

CPI 2.5% RBA target

Discount rate - real 0.0% No discount applied consistent with OBPR guidance

Timing

Period number 1 2 3 4 5 6 7 8 9 10
Period start 01-Jul-16 01-Jul-17 01-Jul-18 01-Jul-19 01-Jul-20 01-Jul-21 01-Jul-22 01-Jul-23 01-Jul-24 01-Jul-25
Period end 30-Jun-17 30-Jun-18 30-Jun-19 30-Jun-20 30-Jun-21 30-Jun-22 30-Jun-23 30-Jun-24 30-Jun-25 30-Jun-26
Financial year 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26

Employee costs

Hourly wages 2016-17 2013-14
Professional wages $44 $41 ABS Cat 6306
Administrative worker wages $28 $26 ABS Cat 6306
Medical practitioners wages $79 $74 ABS Cat 6306
Nurse wages $50 $46 ABS Cat 6306
Health diagnostic professionals $48 $44 ABS Cat 6306
Legal professionals $56 $52 ABS Cat 6306

Wage growth 2014-15 2015-16 2016-17
Wage price index 2.2% 2.5% 2.8%

On-cost factor
On-cost factor 1.75                   OBPR guidance

Total employee cost
Professional wages $78
Administrative worker wages $50
Prescriber wages $139
Nurse wages $87
Health diagnostic professional $83 Proxy for pharmacist
Legal professional $98

Measure of medicines industry profitability

2016-17
NCEs $9,613 Based on expenditure for Top 100 cancer drugs, using average worldwide measure of industry profitability (confirmed by DOH PBS experts)
Generics $172
Complementary medicines $40

Medical devices $517

NCEs

Registration of medicines

Number of applications received Average 2010-11 to 2014-15
NCEs 39 Source: TGA email to DOH 23/12/15

Average annual growth in applications

NCEs 0.0%

Number of SUCCESSFUL applications Average 2010-11 to 2014-15
NCEs 33

Average proportion of successful applications Average 2010-11 to 2014-15
NCEs 83% Source: TGA email to DOH 23/12/15

Applications split over different pathways

Base Case System mature 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26
Pathway 1 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Pathway 2 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Scenario 1
NCEs System mature 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26
Pathway 1 55% Residual after Pathways 2 and 3 included 100% 100% 60% 60% 60% 60% 59% 58% 57% 56% 55%
Pathway 1B - worksharing arrangements 5% TGA Subject Matter Experts 0% 0% 0% 0% 0% 0% 1% 2% 3% 4% 5%
Pathway 2 10% Based on DoH industry consultation 0% 0% 10% 10% 10% 10% 10% 10% 10% 10% 10%
Pathway 3A (expedited approval) 10% TGA Subject Matter Experts 0% 0% 10% 10% 10% 10% 10% 10% 10% 10% 10%
Pathway 3B (provisional approval) 20% TGA Subject Matter Experts 0% 0% 20% 20% 20% 20% 20% 20% 20% 20% 20%

Cost for sponsors to undertake required activities

Understanding new regulatory framework
Additional burden

Base case 0
NCEs (hours per application) 4 TGA Subject Matter Experts

Administration costs responding to TGA queries

Pathway 1 application
NCEs (hours per application) 28 2014 work by DoH - 'Regulation Audit - Regulation of products and processes - Registered prescription medicines' (RBM file)

Pathway 2 application
NCEs (hours per application) 14 TGA Subject Matter Experts Assumption is a 50% reduction in the time taken to engage with TGA

Pathway 3 application
NCEs (hours per application) 42 TGA Subject Matter Experts Assumption is a 50% increase in the time taken to engage with TGA

Additional regulatory costs relating to Pathway 3 - provisional approval

No growth in applications is assumed over projection period - historical series is highly volatile and TGA 
experts consider it is not appropriate to assume negative trend in annual growth in applications (data shows -
4.8% compound annual growth rate btw 10-11 and 14-15



Post market monitoring
Sponsors time to develop information to 
distribute to clinicians (hours) 7.5 TGA Subject Matter Experts 
Additional round of evaluation and questions 
from TGA (hours) 14.0 TGA Subject Matter Experts 
Engagement with Advisory Committee on 
Prescription Medicine review (hours) 10.0 TGA Subject Matter Experts 

Assessment timeframes by TGA

Base case working days Calendar days working days calendar days

Pathway 1 - normal 212 297                    TGA data - 5 year average from 2010-11 to 2014-15 0 0
Pathway 2 applications N/A N/A 0 0

Scenario 1 Modelled outcomes
Pathway 1 Median - working days working days calendar days
Normal 212 297                    Consistent with current arrangements 0 0
Worksharing arrangements 212 297                    No change in assessment timeframe assumed 0 0

Pathway 2 working days calendar days
Use of unredacted overseas reports 120 168                    TGA subject matter experts, suggested in Review Repo 92 129

Pathway 3 working days calendar days
Expedited approval process 150 210                    TGA Subject matter experts 62 87
Provisional approval process Brings forward access to market by 2 years, no change to assessment timeframe 730 TGA Subject Matter Experts 

Generics

Registration of medicines

Number of applications received Average 2010-11 to 2014-15
Generics 150 TGA email to DOH 24/8/15

Average annual growth in applications

Generics 0.0%

Number of SUCCESSFUL applications Average 2010-11 to 2014-15
Generics 134

Average proportion of successful applications Average 2010-11 to 2014-15
Generics 90% TGA email to DOH 24/8/15

Applications split over different pathways

Base Case
Generics System mature 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26
Pathway 1 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Pathway 1 - worksharing arrangements 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Pathway 2 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Scenario 1
Generics System mature 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26
Pathway 1 75% TGA subject matter experts 100% 100% 85% 83% 81% 79% 77% 75% 75% 75% 75%
Pathway 1 - worksharing arrangements 15% TGA subject matter experts 0% 0% 10% 11% 12% 13% 14% 15% 15% 15% 15%
Pathway 2 10% TGA subject matter experts 0% 0% 5% 6% 7% 8% 9% 10% 10% 10% 10%

Cost for sponsors to undertake required activities

Understanding new regulatory framework
Additional burden

Base case 0 TGA Subject Matter Experts
Generics (hours per application) 15 TGA Subject Matter Experts

Reduction in administration costs responding to TGA queries

Pathway 1 application
Generics (hours per application) 30 2014 work by DoH - 'Regulation Audit - Regulation of products and processes - Registered prescription medicines' (RBM file)

Pathway 2 application
Generics (hours per application) 15 TGA Subject Matter Experts Assumption is a 50% reduction in the time taken to engage with TGA

Assessment timeframes by TGA

Number of additional days on the market
Base case  working days calendar days working days calendar days
Pathway 1 - normal 169 237                    0 0 TGA Half yearly Performance Report - January to June 2015, Table 1, p7
Pathway 1 - work sharing N/A N/A 0 0
Pathway 2 applications N/A N/A 0 0

Scenario 1 Modelled outcomes
Pathway 1  working days calendar days working days calendar days
Normal 169 237                    Consistent with current outcomes 0 0
Worksharing arrangements 169 237                    Consistent with current outcomes 0 0

Pathway 2  working days calendar days working days calendar days
Simplified/streamlined arrangements 90 126                    TGA Subject Matter Experts 79 111

Confirmed at meeting with Steering Committee 8/1/16

Variations

Number and growth in applications

Number of applications
2014-15

B New fixed dose combination 14 For Jan-Jun 2014-15, TGA Half-Yearly Performance Report Jan-June 2015, Table 2, p8
C Extension of indication 54 For Jan-Jun 2014-15, TGA Half-Yearly Performance Report Jan-June 2015, Table 2, p9
J Changes to product information requiring data evaluation 85 For Jan-Jun 2014-15, TGA Half-Yearly Performance Report Jan-June 2015, Table 2, p10

Average 2010-11 to 2014-15
Self-assessable requests 1,599 TGA email to DOH 27/8/15

Number of additional days on the 
market

The historical data series is highly volatile year-on-year.  Whilst over the period 2010-11 to 2014-15, the 
compound annual growth rate is -6.3%, there are a large number (over two dozen) top selling drugs that are 
losing patent protection that may mitigate this trend.  The approach taken has been to take the average 
number of applications over the 2010-11 to 2014-15 period

100% of applications are assumed to be successful based on the most recent data provided in the TGA Half-
Yearly Performance Report Jan-June 2015, Table 2, p8

Actual outcomes (median)

Actual outcomes - median



2014-15
H Minor variation 1,401

TOTAL: self-assessable + minor variations 3,000 These applications will benefit from the shift to electronic forms (see further description below in time saving from shift to electronic forms for self-assessable variations and minor variations). 

Average annual growth in applications

B New fixed dose combination 0% Insufficient history to draw robust conclusion
C Extension of indication 0% Insufficient history to draw robust conclusion
J Changes to product information requiring data evaluation 0% Insufficient history to draw robust conclusion

CAGR 10-11 to 14-15

Self-assessable requests 0.0%

H Minor variation 0.0%

Regulatory administration cost changes

Time taken to complete Pre-submission Planning Form - per application
Base case (hours) 2 TGA Subject Matter Experts This means a 2 hour saving in the time per application (the assumed time taken to complete a PPF)
Scenario 1 - no longer needs to be completed (hours) 0 TGA Subject Matter Experts

Time saving from shift to electronic forms (for self-assessable variations and minor variations)

Base case (hours) 2 TGA Subject Matter Experts

Scenario 1 - no longer needs to be completed (hours) 0 TGA Subject Matter Experts

Delay cost parameters

Quicker access to market due to alignment with assessment timeframes for new NCE pathways

Pathway 2 - reduced assessment timeframes
Application type

Impacted variations Category B (new fixed dose combination)
Category C (extension of indications)

% of applications impacted 10% Consistent with % of applications assumed in NCE Pathway 2

Pathway 3 - expedited approval
Application type

Impacted variations Category C (extension of indications)

% of applications impacted 10% Consistent with % of applications assumed in NCE Pathway 3 (expedited approval)

Pathway 3 - provisional approval
Application type

Impacted variations Category C (extension of indications)

% of applications impacted 20% Consistent with % of applications assumed in NCE Pathway 3 (provisional approval)

Assessment timeframes by TGA

Actual outcomes - median Additional  days on market
Base Case working days Calendar days  working days Calendar days

B New fixed dose combination 189 265                    TGA Half-Yearly P       0 0 TGA Half-Yearly Performance Report Jan-June 2015, Table 1, p7
C Extension of indication 206 288                    TGA Half-Yearly P       0 0 TGA Half-Yearly Performance Report Jan-June 2015, Table 1, p7

Scenario 1 Modelled outcomes
Pathway 2 working days calendar days working days calendar days

B New fixed dose combination 120 168                    TGA Subject Matt   69 97 TGA Subject Matter Experts 
C Extension of indication 120 168                    TGA Subject Matt   86 120 TGA Subject Matter Experts 

Pathway 3 - Expedited approval process working days calendar days working days calendar days
C Extension of indication 150 210                    TGA Subject Matt   56 78 TGA Subject Matter Experts 

Pathway 3 - Provisional approval process working days calendar days

C Extension of indication 730 TGA Subject Matter Experts 

Unapproved therapeutic goods

Number of applications

2014-15
Category A applications - TOTAL 41,431               
Medicines 37,860               TGA Half-Yearly Performance Report Jan-June 2015, Table 38, p37
Biologicals 115                    TGA Half-Yearly Performance Report Jan-June 2015, Table 40, p38
Devices 3,456                 TGA Half-Yearly Performance Report Jan-June 2015, Table 39, p37

2014-15
Category B applications - TOTAL 26,645               
Medicines 21,885               TGA Half-Yearly Performance Report Jan-June 2015, Table 38, p37
Biologicals 2,465                 TGA Half-Yearly Performance Report Jan-June 2015, Table 40, p38
Devices 2,295                 TGA Half-Yearly Performance Report Jan-June 2015, Table 39, p37

Splitting applications between public and private institutions

Category A
Public 84% Derived from TGA data in word document 'Response to RIS - Unapproved products'
Private 16% Derived from TGA data in word document 'Response to RIS - Unapproved products'

Category B
Public 24% Derived from TGA data in word document 'Response to RIS - Unapproved products'
Private 76% Derived from TGA data in word document 'Response to RIS - Unapproved products'

Rapid approval (% of applications)
Medicines 60% TGA Subject Matter Experts
Biologicals 80% TGA Subject Matter Experts
Devices 60% TGA Subject Matter Experts

Average annual growth in applications CAGR 2011-2015
Category A applications 0.0% Insufficient history available to reliably determine a trend growth rate
Category B applications 3.5% Derived from TGA data in word document 'Response to RIS - Unapproved products'

Authorised prescriber scheme approved applications 2014-15
TOTAL 953                    
Number of approvals - medicines 680                    TGA Half-Yearly Performance Report Jan-June 2015, Table 45, p43
Number of approvals - devices 273                    TGA Half-Yearly Performance Report Jan-June 2015, Table 45, p43

No annual growth in applications is assumed.  Historical series is high volatile and a more robust measure was 
considered to be taking the average number of self-assessable requests over the last five years and applying 
this each year for the projection period.

This means a 2.0 hour saving in the time per application arising from efficiencies gained in the process by 
moving to electronic forms for the submission of these applications.  It will save time by improving sponsors 
ability to identify the correct form (which currently they can get wrong and involve engagement with the TGA to 
identify and complete the correct form) and also allow sponsors to only fill in one form rather than having to 
complete multiple forms.

Brings forward access to market by 2 years, no change to assessment 
timeframe



Splitting applications between public and private institutions

Authorised prescr ber scheme applications
Public 41% Derived from TGA data in word document 'Response to RIS - Unapproved products'
Private 59% Derived from TGA data in word document 'Response to RIS - Unapproved products'

CAGR 12-13 to 14-15
Average annual growth in applications 0.0% Insufficient history available to reliably determine a trend growth rate

Proportion of applications to benefit from electronic lodgement

Category A 

Of incomplete applications, proportion that 
would benefit from electronic lodgement 18% Assumed same proportion as for Category B applications

Category B

Proportion of applications that are 
incomplete and would benefit from 
electronic lodgement

18%

Authorised prescriber scheme

Proportion of (approved) applications that 
are incomplete and would benefit from 
electronic lodgement

41%

Changes in administration regulatory costs

Reduced engagement with TGA on Category A applications due to online application process
Base case (hours) 0.25 TGA Subject Matter Experts Reduced engagement with TGA on incomplete applications   
Scenario 1 - online application process operational 0.0 TGA Subject Matter Experts This is an decrease in the regulatory burden

Time taken to assess if medicine is on Category B rapid approval list and complete online application
Base case (hours) 0.0 TGA Subject Matter Experts
Scenario 1 - rapid approval list developed (hours) 0.25                   TGA Subject Matter Experts This is an increase in the regulatory burden

Proportion completed by prescriber/clinician 60% TGA Subject Matter Experts Derived from TGA data in word document 'Response to RIS - Unapproved products'
Proportion completed by administrative staff 40% TGA Subject Matter Experts Derived from TGA data in word document 'Response to RIS - Unapproved products'

Reduced engagement with TGA on Category B applications due to online application process
Base case (hours) 0.25 TGA Subject Matter Experts There is a number of Cat B applications that come to TGA in a handwritten form (which can be emailed/faxed to the TGA).  The TGA may be required to go back to applicants to seek clarification of handwriting and/or to seek missing or incomplete information.  The new online application process will eliminate the need for this engagement  
Scenario 1 - online application process operational 0.0 TGA Subject Matter Experts This is an decrease in the regulatory burden

Reduced engagement with TGA on Authorised Prescriber Scheme applications due to online application process 
Base case (hours) 0.25 TGA Subject Matter Experts New online portal for applications will reduce the ability of applicants to provide missing/incomplete/incorrect information 
Scenario 1 - online application process operational 0.0 TGA Subject Matter Experts This is an decrease in the regulatory burden

Complementary medicines

Number of complementary medicines sponsors

Number of sponsors 913 TGA data in email 14/1/16

Number of complementary medicines and applications

Number of complementary medicines on ARTG 2014-15
Listed 11,744 TGA data in word document 'EY MMDR Costing Exercise COMB Response'
Registered 133 TGA data in word document 'EY MMDR Costing Exercise COMB Response'

Number of notifications/applications 2014-15
     Listing 1,879 TGA data in word document 'EY MMDR Costing Exercise COMB Response'
     Registering 5 TGA Advice - TGA data in word document 'EY MMDR Costing Exercise COMB Response'

Number of Listed + applications 2014-15 2013-14
     Listing 170 146 TGA draft RIS (2014) - Option 4: mandate permitted indications list

Growth in applications Average annual rate 2003-2013
     Listing 16% TGA data in word document 'EY MMDR Costing Exercise COMB Response'
     Registering 0% There are very few applications for registered complementary medicines and no trend growth rate can be robustly derived

Applications split over different pathways

Base Case System mature 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26
     Listed 100% 1879 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

     Registered 100% 5 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Scenario 1
     Listed 91% 1709 100% 100% 91% 91% 91% 91% 91% 91% 91% 91% 91%
     Listed + 9% 170 0% 0% 9% 9% 9% 9% 9% 9% 9% 9% 9%
          Pathway 1 unknown unknown unknown unknown unknown unknown unknown unknown unknown unknown unknown unknown unknown
          Pathway 2 unknown unknown unknown unknown unknown unknown unknown unknown unknown unknown unknown unknown unknown

     Registered 100.0% 5 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
          Pathway 1 80% 0 100% 100% 80% 80% 80% 80% 80% 80% 80% 80% 80%
          Pathway 2 20% 0 0% 0% 20% 20% 20% 20% 20% 20% 20% 20% 20%

Number of existing applications for 
restricted representation 20 TGA to confirm

2014-15 2013
Number of applications for new permitted 
indications 58 50 TGA draft RIS (2014) - Option 4: mandate permitted indications list

Annual growth in applications for new 
permitted indications 16% Consistent with the growth in total listed applications

Assessment timeframes by TGA

Registered complementary medicines

Derived from TGA data in word 
document 'Response to RIS - 
Unapproved products'

Assumed proportion of ineffective applications that would not be incomplete with electronic lodgement due to prompts in 
electronic form. Ineffective applications is determined to include applications that have the following statuses: incomplete fax 
request for further information or duplicate applications. The incomplete fax request for further information correlates to the 
number of applications that require multiple engagements with stakeholders. While duplicate applications refer to the double 
handling of applications where the applicant is uncertain TGA has received the initial request and has resent the application.

Derived from TGA data in word 
document 'Response to RIS - 
Unapproved products'

Assumed proportion of applications that would not be incomplete with electronic lodgement due to prompts in electronic form.  
Calculated as the proportion of approved applications (not total applications) - incomplete applications does not include 
applications that are withdrawn



Working days Calendar days Working days Calendar days Working days Calendar days
Base case - Pathway 1 (existing) 240 336 240 336 0 0 TGA Subject Matter Experts
Scenario 1 - Pathway 2 190 266 50 70 TGA data in word document 'EY MMDR Costing Exercise COMB Response'

Changes in administration costs

Time taken to assess new regulatory framework - per manufacturer
Base case 0.0 TGA Subject Matter Experts
Scenario 1 - new (Listed +) framework in place (hours) 1.0 TGA Subject Matter Experts Sponsor to consider whether it is worth listing a medicine via Option Two (TGA assessment of efficiency)

TGA mandates permitted indications list

Time taken to complete application form
Base case 0.0
Scenario 1 - TGA maintains list of permitted indications 1.0 TGA draft RIS (2014) - Option 4: mandate permitted indications list

Time taken to update existing stock of complementary medicines with updated indications permitted by TGA
Base case 0.0

Scenario 1 - TGA maintains list of permitted indications 9.0 TGA draft RIS (2014) - Option 4: mandate permitted ind  

Time taken to do a Listed + application
Hours 37.5 TGA Subject Matter Experts Provided in email from TGA (Michael Shum) 14/1/16

Evidence of efficacy

Publication of material on website
Base case (hours) 0.0
Initial time requirement for new listing (hours) 3.0 TGA Subject Matter Experts
Annual update time requirement for existing 
listings (hours) 0.2 TGA Subject Matter Experts

Impact of monographs

Proportion of new complementary medicines 
listings affected 15% TGA Subject Matter Experts Provided by TGA Subject Matter Experts at workshop on 8/1/16

Saving in time taken to locate evidence to support each indication
Base case (hours) 8.0 TGA data in word document 'EY MMDR Costing Exercis   Assumes mid-point of range provided by TGA Subject Matter Experts
Scenario 1 - monographs implemented 0.0

Transparency of efficacy

Costs involved in changing product labels and information - per complementary medicine
Base case (hours) 0.0
Scenario 1 (hours) 2.3 RASML labelling changes Only applies to existing stock of complementary medicines, new medicines are assumed to comply with this as part of development of product labels and information

Medical Devices

Number of successful medical devices applications

Number of successful applications 
Average 2011-2015

AIMD (Active Implantable Medical Device) 56 TGA data excel file - 'MMDR - RIS data', ARTG inclusion (MD) tab'
Total Class II b & Class III 1,126 TGA data excel file - 'MMDR - RIS data', ARTG inclusion (MD) tab'

IVD Anticipated annual applications
Class 1 62 TGA data excel file - 'MMDR - RIS - IVD Data', IVD - Apps and Audits tab'
Class 2 100 TGA data excel file - 'MMDR - RIS - IVD Data', IVD - Apps and Audits tab'
Class 3 53 TGA data excel file - 'MMDR - RIS - IVD Data', IVD - Apps and Audits tab'

TOTAL successful device applications for above types 1,397

Growth in applications CAGR 2011-2015

AIMD (Active Implantable Medical Device) 0%

Total Class II b & Class III 0%
IVD 0%

Applications split over different pathways

Base case
System maturity 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26

Pathway 1 16% TGA Subject Matter Experts (based on TGA data file noted below) 16% 16% 16% 16% 16% 16% 16% 16% 16% 16%
Pathway 2 84% Calculated as a residual 84% 84% 84% 84% 84% 84% 84% 84% 84% 84%

Proportion of high risk device applications 
certified by the TGA 16% TGA data excel file - 'R14 1085388 Manufacturers Evidence and ARTG Entries Based on Notified Bodies',  ARTG Entries by NB tab

Scenario 1

Pathway 1A 12% TGA Subject Matter Experts 12% 12% 12% 12% 12% 12% 12% 12% 12% 12%
Pathway 1B 17% TGA Subject Matter Experts 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
Pathway 2 70% TGA Subject Matter Experts 70% 70% 70% 70% 70% 70% 70% 70% 70% 70%
Pathway 3 0.4% TGA subject matter experts 0.4% 0.4% 0.4% 0.4% 0.4% 0.4% 0.4% 0.4% 0.4% 0.4%

Proportion of high risk device certifications by BSI 33% TGA data excel file - 'R14 1085388 Manufacturers Evidence and ARTG Entries Based on Notified Bodies',  ARTG Entries by NB tab
Proportion of high risk device certifications by TUV SUD 20% TGA data excel file - 'R14 1085388 Manufacturers Evidence and ARTG Entries Based on Notified Bodies',  ARTG Entries by NB tab

Additional days on market

Follow up information from some industry members who had reviewed a draft permitted indications list against 
their existing products identified that the time required to review current indications and select new indications 
would be around 40 minutes to one hour. Other industry members were concerned that an evidence review 
would also have to be undertaken. The TGA has assumed five hours per product as a conservative estimate, 
this will provide sponsors with time to satisfy themselves that the permitted indications are equivalent to their 
existing indications and that an evidence review is not required. 

Amending indications via grouping on the online application and submission portal takes four hours on 
average. This figure was proposed by industry. It is noted that the information in the electronic application and 
submission portal is pre-filled, so sponsors are only required to change the indications by selecting them from 
a searchable list. However, consultation with industry identified that sponsors review all information contained 
in the electronic application and submission facility before submitting an application, regardless of whether 
there have been changes to other details. 

No growth assumed - TGA data provided as anticipated applications per annum

No growth assumed - historical series is highly volatile and there are only a small number of applications 
which makes small changes cause large variability in the growth rate

No growth assumed - historical series is highly volatile and too short to draw a robust conclusion about a trend 
growth rate

Base case - mean Scenario 1 - mean



Assume proportion of certifications that will 
move to Pathway 1B (from TGA, BSI and 
TUV SUD) 25% TGA Subject Matter Experts

Number of successful variations applications

Average 2011-2015
AIMD (Active Implantable Medical Device) 4                        TGA data excel file - 'MMDR - RIS data', Inclusion Data 2011-2015 tab'

Class I - measurement 0 TGA data excel file - 'MMDR - RIS data', Inclusion Data 2011-2015 tab'
Class I - sterile 0 TGA data excel file - 'MMDR - RIS data', Inclusion Data 2011-2015 tab'
Class II a 0 TGA data excel file - 'MMDR - RIS data', Inclusion Data 2011-2015 tab'
Class II b 0 TGA data excel file - 'MMDR - RIS data', Inclusion Data 2011-2015 tab'
Class III 47 TGA data excel file - 'MMDR - RIS data', Inclusion Data 2011-2015 tab'

IVD

Audits and assessment timeframes by TGA

Number of compulsory audits

Total number of compulsory audits (including where device was rejected) Number of compulsory audits where device was approved 

Base case Base case

Level 1 Average 2011-2015 Level 1 Average 2011-2015
AIMD 0 TGA data excel file - 'MMDR - RIS data', ARTG inclusion (MD) tab' AIMD 0 TGA data excel file - 'MMDR - RIS data', ARTG inclusion (MD) tab'
Total Class II b & Class III 17 TGA data excel file - 'MMDR - RIS data', ARTG inclusion (MD) tab' Total Class II b & Class III 15 TGA data excel file - 'MMDR - RIS data', ARTG inclusion (MD) tab'

Level 2 Level 2
AIMD 56 TGA data excel file - 'MMDR - RIS data', ARTG inclusion (MD) tab' AIMD 55 TGA data excel file - 'MMDR - RIS data', ARTG inclusion (MD) tab'
Total Class II b & Class III 253 TGA data excel file - 'MMDR - RIS data', ARTG inclusion (MD) tab' Total Class II b & Class III 225 TGA data excel file - 'MMDR - RIS data', ARTG inclusion (MD) tab'

IVD IVD
IVD IVD

Class 1 7 TGA data excel file - 'MMDR - RIS - IVD Data', IVD - Apps and Audits tab' Class 1 7 TGA data excel file - 'MMDR - RIS - IVD Data', IVD - Apps and Audits tab'
Class 2 24 TGA data excel file - 'MMDR - RIS - IVD Data', IVD - Apps and Audits tab' Class 2 24 TGA data excel file - 'MMDR - RIS - IVD Data', IVD - Apps and Audits tab'
Class 3 31 TGA data excel file - 'MMDR - RIS - IVD Data', IVD - Apps and Audits tab' Class 3 31 TGA data excel file - 'MMDR - RIS - IVD Data', IVD - Apps and Audits tab'

Scenario 1 Scenario 1

Proportion of applications assumed to come 
from 'trusted entities' 69% TGA data excel file - 'R14 1085388 Manufacturers Evidence and ARTG Entries Based on No       69% TGA data excel file - 'R14 1085388 Manufacturers Evidence and ARTG Entries Based on Notified Bodies', ARTG Entries by NB tab'

Proportion of applications remaining subject 
to compulsory application audit 31% Assumes that 100% of applications coming from 'trusted entities' are no longer subject to com  31%

Level 1 Level 1
AIMD 0 AIMD 0
Total Class II b & Class III 5 Total Class II b & Class III 5

Level 2 Level 2
AIMD 18 AIMD 17
Total Class II b & Class III 80 Total Class II b & Class III 71

IVD IVD
Class 1 2 Class 1 2
Class 2 8 Class 2 8
Class 3 10 Class 3 10

Timeframe taken to complete compulsory audit
Working days Calendar days

Level 1 audits 22 31 TGA Half-Yearly Performance Report Jan-June 2015, Table 29, p30
Level 2 audits 124 174 TGA Half-Yearly Performance Report Jan-June 2015, Table 29, p31
IVD audits 36 50 TGA Half-Yearly Performance Report Jan-June 2015, Table 29, p32

Conformity assessment timeframes for Pathway 1B applications

New devices
Median Median Additional days on market

Reduced time taken for conformity assessment Working days Calendar days Working days Calendar days
Base case (current timeframes) 151 212 TGA Half-Yearly Performance Report Jan-June 2015, T   0 0
Scenario 1 (Pathway 1B implemented) 90 126 TGA subject matter experts 61 86
Net saving 61 86

Variations
Median Median Additional days on market

Reduced time taken for conformity assessment Working days Calendar days Working days Calendar days
Base case (current timeframes) 60 84 TGA Half-Yearly Performance Report Jan-June 2015, T   0 0
Scenario 1 (Pathway 1B implemented) 90 126 Consistent with assumed timeframes for new devices 0 0
Net saving -30 -42

Assessment timeframes for Pathway 3 applications
Additional days on market

Reduced time taken for assessment under Pathway 3 Working days Calendar days Working days Calendar days Estimated timeframes for expedited approval Working days Calendar days
Base case (current timeframes) 171 239 TGA subject matter experts 0 0 Application subject to a pre-screening process to quality as 'new and novel' -20 -28 This is an increase in regulatory burden relative to current arrangements
Scenario 1 (Pathway 3 implemented) 76 106 TGA subject matter experts 95 133 Application submitted on 'expedited form' with associated evidence 
Net saving 95 133 TGA data excel file - 'MMDR - RIS data', Pathway 3 tab'  - saves up to 20 days typical for 'selection for audit' 20 28 Note: actual time may be less than 20 days - 20 days is the statutory timeframe during which TGA must either include the device in the ARTG or select for audit

 - saves up to 20 days typical for applicant to provide audit data 20 28 Note: actual time may be less or more than 20 days - 20 days is the default timeframe provided for sponsors to provide additional audit information.  They may do t                    
 - saves 50% of assessment time (top of queue for assessments) 75 105 Note: assumption only - actual times with vary widely depending on application, such as which and how many assessments are required (eg review of information,        
2015 average Level 2 audit timeframe (duration - selection for audit to completion) 171 239 Actual average duration (from selection for audit to completion of applications - includes both TGA and sponsor time
Net saving 95 133

Changes in administration costs

Sponsor time required to respond to TGA during compulsory audit

Sponsor time (administrative regulatory cost)
Level 1 audits - hours 13 TGA data excel file - 'R14 700641 Estimating Administrative time - Device Application', Application Audit 1 tab
Level 2 audits - hours 19 TGA data excel file - 'R14 700641 Estimating Administrative time - Device Application', Application Audit 2 tab
IVD audits - hours 25 TGA data excel file - 'R14 700641 Estimating Administrative time - Device Application', Application Audit 3 tab

Engagement with TGA during expedited approval process (Pathway 3)
Base case (hours) 0
Scenario 1 (hours) 465 TGA subject matter experts This is an increase in the regulatory burden

Assumption that applicant can offset some of the data gathering to support pre-screening in assessment process (same information), however the process itself will take additional time.  Estimated at 2 working days additional time (net with assessment process)
In addition, 60 day increase in regulatory burden arising from increased post-market reporting

Proportion of applications assumed 
to come from 'trusted entities'
Proportion of applications remaining 
subject to compulsory application 
audit



Post-market monitoring - creation of high risk medical devices register

Reporting use on registry
2013-14

Number of separations involving use of high 
risk devices in private hospitals 137,566 DoH data excel file - 'Procedures involving high risk me       

Number of separations for which data 
capture is already required for an existing or 
being developed registry 93,510 DoH data excel file - 'Procedures involving high risk medical devices 2008-09 to 2013-14', 0809-1314 - Phase 2 tab

Residual number of separations captured 
under this registry 44,056 DoH data excel file - 'Procedures involving high risk medical devices 2008-09 to 2013-14', 0809-1314 - Phase 2 tab

Annual growth in separations using high risk 
devices (private hospitals) 5% CAGR 2008-09 to 2013-14

Time required to report separation on 
register (hours per separation) 0.25 TGA Subject Matter Experts

Operational phase in of registry - assumed to be five years commencing in 2017-18 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26
% of separations captured 0% 20% 40% 60% 80% 100% 100% 100% 100% 100%

Training hospital staff to make reports to registry
2014-15

Total number of private hospitals reporting procedures 300 DoH provided data (from Private Hospital data 2014-15)
500+ procedures 78 DoH provided data (from Private Hospital data 2014-15)
<500 procedures 222 DoH provided data (from Private Hospital data 2014-15)

Number of staff per hospital requiring training
500+ procedures 10 TGA Subject Matter Experts
<500 procedures 5

Amount of training required (hours per person per year) 1.75 TGA Subject Matter Experts SME indicated around 3.5 hours per person every two years

Advertising and complaints

Understanding the new regulatory framework

Number of entities 2,000 TGA Subject Matter Experts Comprised of around 1,000 complementary medicines and OTC medicine sponsors, around 900 device sponsors and 100 advertisers, industry bodies, etc

Number of advertisements for pre-vetting

Average 2011-12 to 2014-15

Number of applications for approval
(CHC and ASMI) 2,236 TGA data (email from David Poulton 

Number of complaints 

Average 2011-12 to 2014-15
Number of complaints handled by CRP 169 TGA data (email from David Poulton 12/01/2016)

Proportion of complaints subsequently 
referred to TGA 24%

TGA data (email from David Poulton 12/01/2016)

Number of complaints that will benefit from 
single agency handling complaints 40

Changes in administration costs

Time taken to assess new regulatory framework - per entity 

Base case (hours) 0.0 TGA Subject Matter Experts
Scenario 1 - new advertising and complaints processes ope 1.0 TGA Subject Matter Experts

Time taken to complete pre-approval process

Base case (hours) 3.0 TGA Subject Matter Experts Around 30 minutes for a sponsor to prepare an application and then 2.5 hours for an industry body (CHC, ASMI) to assess application
Scenario 1 - no pre-approval required 0.0 TGA Subject Matter Experts

Time taken to prepare application to TGA responding to complaint referred by CRP

Base case (hours) 35.0 TGA Subject Matter Experts Time involved in reviewing initial submission to CRP, formulating additional submission, engaging with TGA through process (teleconferences, meetings, etc)
Scenario 1 - no pre-approval required 0.0 TGA Subject Matter Experts

Proportion of time to prepare complaint 
undertaken by legal firm 15% TGA Subject Matter Experts Assumes  5-6 applications per year intensively involve legal council
Remaining proportion (professional wage rate) 85% TGA Subject Matter Experts

Time taken by CHC and ASMI to comply with specific regulatory requirements in administering the advertising pre-approval framework

Base case (hours) 208.0 TGA Subject Matter Experts Assumes it takes 2 hours to comply with regulatory requirements (special contract requirements imposed on CHC and ASMI) per week, per entity
Scenario 1 - no pre-approval requirement 0.0 TGA Subject Matter Experts

No growth in the number of advertisements is assumed.  Series is volatile historically and moves cyclically with profitability of the 
industry and other factors (ie. health of the economy, medicine fashions, etc).  It was considered more robust to take an average 
over the last four years and apply this over the projection period.

Public hospitals not included because they are excluded from the regulatory burden measurement tool on the 
basis that it represents government-to-government regulation





           
             

      
                                              
                                                
                                                
                                              

       
 

      

           
                                                                         
                                                                         

       

     
                                            
                                                
                                              
                                       

       
 

      

             
                                                       

                                         
                                              
                                        

            
                                                     

                                        
                                                      
                                             

  
                

                                               
                                                 
                                           
                                           

 
               

                                                     
                                                    
                                             
                                                

 
                                             
                                             
                                             
                                             

                                              

 
                                        
                                        
                                              

    
   

   
   

 

     
                                              

    
                                              

          

            
                                                     

   
                                               

                                                     

            
                                                   
                                           
                                        

                                         
                                             

 
                                              

      

  

  

          
                                                 
                                                       
                                                   

     

 
   

  
   

       
              

             
     
   
   
     

     
     

      
     

  

        
                                                    

                                         
      

 
                                                      

                                           
      

                                                      
                                           

      

                                              

                                                  
                                               

                                                  

 
       

    
   

     
      

             
          

  
    

  
 
 

   
   

 

        
                                                

                                                   
                                                   

                                                  
                                       
                                       

                                                    
                                       
                                       

     

      
  

     
 
 

            
               

  
 

    
     
 

    

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 



 
 
 

 

     

  

 
 

  

       
 

                                                         

                                                        
                                                      
                                                 
                                                      
                                                    

                                         

                                        

   

       

      
      
     
      
    

       

 
                                                           

               
               
              
               
                                                      

  

          

 
 

                

               
               
              
               
             

                                                           

                                        

 
 

                

               
               
              
               
             

                                                         

        

 
 

                

               
               
              
               
             

                                                           

 
 

                

               
               
              
               
             

                                                         

   

               
                                                  

                                                      
                                         

 
                                                  

                                                    
                                       

                                                  
                                          

                                         

  

   
           

                                                        
                                                           

     

         
    

                        
  

            
    

      
   
   

   
   

     
   

      
      
   

    
  
   

    
      
     

    
    
    

     
       
      

  
   

  
    

        
   

    
     
     
            
     
  

    
  

      

 

    

   

      

 

   
 

                    

 

      
   

           
   

 

                
   

 

         

   
   
   
   
   

  

    

     

 

 
 

 
 

 
 

 
 

 
 

 

           






























































































































































































