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Foreword

This report has been prepared as an output ofrtise-ih-fund actuarial project between
the Social Security and National Insurance TrusGbéna (SSNIT) and the International
Labour Office (ILO) to peer review the internal @antial review of the Social Security and
National Insurance Trust of Ghana (GHA/07/01/GHA).

With the passing of the Social Security Law in 198t provident fund administered by
the SSNIT was converted into a National Pensione®eh open to all workers and
providing partial replacement income as a resulblof age, invalidity or loss of life
(survivors). The ILO’s Social Security Departmeastbeen collaborating closely with the
Actuarial Services of the SSNIT for several yea@rsyviding technical support, guidance
and training. An actuarial valuation has been uadten by the internal services of the
SSNIT in 2007, and there is a legal requirement #dmaexternal and independent body
should formally review and audit the valuation. Tdmsistance of ILO’s Financial and
Actuarial Service has been requested in this cdiumec

The objective is to support the financial govermaatthe social security system of Ghana
by way of auditing the internal actuarial reviewtlof SSNIT.
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Executive summary

1. Introduction

This peer review ofThe Fifth Triennial Actuarial Valuation of the Social Security and
National Insurance Trust of Ghana (2005 AR) was undertaken by the Inteonati
Financial and Actuarial Service of the Social S#gubepartment, International Labour
Office at the request of the Executive Managemdrthe Social Security and National
Insurance Trust (SSNIT).

The peer review contains observations on the foligunatters:

» Is the professional experience of the Actuarial &&pent who worked on the 2005
AR adequate for carrying out the work required?

» Has the work been completed in compliance withrtdevant statutory requirements
and professional standards of practice?

» Did the Actuarial Department have access to therinétion required to perform the
valuation, and were relevant tests and analysishendata completed as might be
expected?

« Were the actuarial methods and assumptions usegréparing the 2005 AR
reasonable?

* Does the 2005 AR fairly communicate the resultthefwork performed?

The peer review contains recommendations with tdpefuture actuarial reports on the
SSNIT prepared by the Actuarial Department of tB&IH".

The peer review is based on the 2005 AR dated peBier 2007. The 2005 AR was
prepared as of 31 December 2005, and projectiotiseifReport cover the period 2005 to
2055. The results of an actuarial valuation arenedes, not predictions. They present the
outcomes if all of the assumptions were to come firu the future. The parameters
involved cannot be predicted with confidence oviara projection period, and presenting
results to two decimal points can give a false gspion of precision. The estimates
provide guidance for financing the SSNIT schemefanglanning and management tasks.
The 2005 AR states: "It is concluded from the sttidht the financial position of SSNIT is
sound for the next 45 years, up to 2049 when the @nyear [reserve] fund turns
negative."

2. Statutory requirements and professional experience

There is no requirement for periodic actuarial es in the legislation establishing the
SSNIT, nor is the system which is to be applieditance benefits and administration
expenses set out in the legislation. It is notrcteavhom the Actuarial Department of the
SSNIT submits its triennial actuarial reviews -the management or to the Board of the
SSNIT. In order to maintain the professional indef@nce of members of the Department,
the actuarial reviews should be submitted to thar&o

The peer review was undertaken taking into accotlm International Actuarial
AssociationGuidelines of Actuarial Practice for Social Security Programs, and the Social
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Security Department of the ILOiternal guidelines for the actuarial analysis of a national
social security pension scheme.

The Actuarial Department of the SSNIT is staffedpleysons with actuarial training. They
have applied the ILO projection programme to comdlue actuarial valuation.

It would be useful for the SSNIT Actuarial Departrth@nd the Financial, Actuarial and
Statistical Branch of the ILO Social Security Ddp@nt to agree on the basic assumptions
before a valuation is undertaken. The final actlagport would then be peer reviewed.

3. Data

The actuarial valuation had access to SSNIT datadnthly Operations Reports (OR) and
reports produced by the Information Technology (Lifit. These reports show quite
different data, and the differences cannot be @gtgxplained by the different origins and
uses of the reports. Inevitably there will be dépamcies, however it is not possible to
reconcile the data from these two sources. Theipléae 2005 AR that “The Scheme has
been in existence for more than ten years, ansl inperative that efforts are made to
improve the quality of the data on members” shanddheeded.

One cannot have confidence in an actuarial valoatich is based on unreliable or

incomplete data on the insured persons and pemsiof@ scheme. Data for the triennial
actuarial valuations is equally as important asiiial data for annual reports, and the
same attention and effort devoted to producing ftatannual reports should be made to
produce data for actuarial valuations. Attachingaatuary to the IT unit could lead to

better statistical data.

Tables showing extracts of all the items of datahencurrent status of the scheme and on
which the assumptions are based should appear nexes to the actuarial report.
Summaries of SSNIT Annual Financial StatementsHerperiod covered by the valuation
should be annexed to the 2005 AR.

Since 1 January 2004, the SSNIT has been the &meotllection of contributions to the
National Health Insurance Scheme (NHIS). Of the51ger cent of insured earnings
collected by the SSNIT, 2.5 per cent of insurechiegis are transferred to the National
Health Insurance Fund. Since the SSNIT is soledycitmtribution collection agent for the
NHIS, health insurance benefits are not SSNIT bhenéfhe 2005 AR includes the NHIS
contributions as income and treats them as bemginditures which complicates analysis
of the financing of benefits provided by the SSNIT.

4. Methodology

The 2005 AR applied an ILO projection model of 88NIT scheme which projects the
annual number of insured persons and beneficiatiies, annual contribution and
investment income and benefit and administraticdig@uand the reserve fund at the end of
each year. The model projects expected experientiiure years based on demographic
and economic assumptions. The 50 year projectiang€2005 to 2055) is appropriate for
a scheme such as the SSNIT which has been openatingplatile economic environment.

5. Assumptions

The model requires input assumptions about futcom@mic and demographic experience
and future costs of operation of the SSNIT. Thagypal assumptions are noted in table 1.

X ILO/TF/Ghana/R.17



The 2005 AR is silent on assumptions regarding &fe distribution of new entrants,
inactive insured persons, retirement rates, saleales and the accrual of benefit rights.

It is not clear that the assumitility andmortality rates are consistent with thgr owth
of theinsured population (and the growth of the population of Ghana).

The SSNIT transfers to the NHIS 2.5 percentagetpaificontribution income. Since this
portion of contribution income is not availabletihe® SSNIT to offset expenses incurred by
the SSNIT, it should be excluded from the calcalaf administration expense ratios.
This results in a 17 per cent increase in the esgeatios which are calculated on the
entire contribution income. While the cost of colieg the NHIS contributions and
remitting them to the NHIS should be minimal, iutcbbe recovered from the NHIS by the
SSNIT.

The acquisition of fixed assets is assumed to be 4.7 per cent of contribution rimeo
throughout the entire projection period. It is kaly that the same level of acquisition of
fixed assets will be required throughout the priopec period. In a scheme such as the
SSNIT which has a relatively small number of insupersons, the plant and equipment
required to operate the scheme is sufficient toaipea scheme with a much larger number
of insured persons.

For the actuarial valuation, administration andugsition of fixed assets expenses can be
combined. They can be regarded as a fixed costgplasiable cost which depends on the
number of insured persons and beneficiaries. Thigldvresult in total expenses in respect
of the administration of the scheme being 26.7 gt of contribution income in 2006,
decreasing to 17.2 per cent of contribution incdrom 2025 on.

Presumably, in the Annual Accounts investment inedsnstated net of transaction costs,
and the staff, management and other costs of dgwidith investments are included in the
scheme’s administration expenses. The cost of imesg and other operations of the
scheme could be separated, and investment expeonsdéd be deducted from (gross)
investment income to give net investment incometehy reducing (and better reflecting)
the cost of administering the scheme.
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Table 1.

Principal assumptions

Parameter (annual rates)

In 2006

Later year

Total fertility rates
Mortality rates

Net migration rates
Insured population growth

Unemployment rates

Administration expenses

Acquisition of fixed assets

Real interest rate
Price inflation
Real GDP growth rates

Real wage growth rates

Density of contributions

Contributions compliance

3.63/m

gradually improving mortality
2%

3.1 % annually until 2015
12.3 % throughout

22.0%
4.7 % throughout

2 % throughout

10-11 % until 2020

5.8 % rising to 6.3 % in 2009
2.5-3.3 % throughout

10.3 months/year throughout
90 % are paid throughout

2.10/m from 2030 on

-1 % from 2026 on

decreasing to 1.2 % ann. over 2045-55

12.5 % from 2025 on

decreasing to 5 % in 2055
decreasing to 4.23 % in 2055

It is assumed that re@bDP growth increases to 6.3 per cent in 2009 and decreases
gradually to the 2005 level in 2021 and theredfbe#.2 per cent in 2055. The real GDP
growth rate does not fall to the 2000 to 2005 ayer@.9 per cent) until 2039. While there
has been an upward trend in real GDP growth, dpmistic to assume that this will
continue unbroken, and that annual real GDP gravilhconsistently remain at relatively
high levels until 2055.

Real wage growth is equal to productivity growth which is derivetbrh GDP and
employment growth. As a result of the real GDP dghoassumption, throughout the entire
projection period, the assumed rate of real wagevilr exceeds the assumed real rate of
return on investments. Normally, aside from exaeyl years or even several years in a
row, over a long period the real rate of increas#ages would be assumed to be lower
than the real rate of return on investments. TheP@bowth assumption has significant
implications for the actuarial projections.

Actuaries need to measure the capacity of assesrerate income on a long-term basis.
The traditional actuarial formulas for measuringesaof return and the system used by the
SSNIT Finance Department should both be taken actount. Over long periods, both
approaches should result in more or less equivadées of return.

The contributions compliance assumption results in the 15 per cent of insugerdiegs
contribution in respect of SSNIT benefits beingueet] to an effective contribution rate of
13.5 per cent. The basis of this compliance assomps not stated in the 2005 AR.
Clearly, improving compliance would have a sigrfit effect on the contribution income
of the SSNIT.

Xii
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6.

Analysis of results

Analysis of the results of the actuarial valuatidrthe SSNIT scheme is distorted since in
the 2005 AR NHIS contributions are included in etimition income and their transfer is
treated as an expense of the scheme.

On the basis of the current 17.5 per cent coniobutate, thecash flow proj ections show
that expenditures on benefits (including NHIS tfars and on administration will exceed
contribution and investment income after 2040, #nedreserve will be negative by 2050.

Under thepay-as-you-go (PAYG) financial system, each year benefit and admiristra
expenditures are paid from the contribution incahtéhe scheme in the year. The PAYG
contribution rate (excluding NHIS transfers) rigesm 11.2 per cent in 2006 to 15.7 per
cent in 2055. This should be compared to the éffectontribution rate for SSNIT
benefits, 13.5 per cent of insured earnings. Thectfe contribution rate will be lower
than the PAYG rate from 2037 on.

The financial system for SSNIT benefits is not defl in the legislation. It would be
desirable if the legislation set out the partidliymded financial system the SSNIT is to
follow. The 2005 AR states that the SSNIT applfesstaled premium financial system.
Under this system, the contribution rate must lmeeiased before the difference between
contribution and investment income and the bemafit administration expenses becomes
negative. This occurs in 2044.

Thereserve (funding) ratio is the ratio of reserve fund at the end of the yidaded by
the benefit and administration expenditures inytbar. The ratio indicates the number of
years of outgo at the current annual level of biepafyments and administration expenses
which could be paid by the reserve fund. The reseatios (excluding NHIS transfers) fall
from 6.5 in 2006 to 0.9 in 2045 and 0 around 2050.

Thegeneral average premium (GAP) is the long-term level contribution rate requited
finance a scheme. It is a theoretical constantwaieh could be applied indefinitely. The
GAP financial system is rarely applied in practitieis used to compare the costs of
different benefit packages or the effect of altémeaassumptions. The 20.68 per cent GAP
contribution rate in the 2005 AR cannot be corrgioce the GAP cannot exceed the
highest PAYG contribution rate during the period. i$ estimated that the GAP
contribution rate (excluding NHIS transfers) is appmately 14.8 per cent. This should be
compared to the effective contribution rate for $E5Menefits, 13.5 per cent, and the
highest PAYG contribution rate, 15.7 per cent.

The 2005 AR presents an estimate ofuhéunded liabilities of the SSNIT scheme. This
conforms to International Accounting Standard (1A% Accounting and Reporting by
Retirement Benefit Plans. Unlike occupational pension plans, a public doskcurity
scheme is established by statute, it is not sultfe@arly termination and it will have
continuous new entrants. Social security schemes asi the SSNIT do not fall within the
definition of retirement benefit plans in IAS 26prnis the actuarial methodology
prescribed in IAS 26 appropriate for public soseturity pension schemes.

Sensitivity tests are used to illustrate the effects of alternatissumptions. The 2005 AR

includes sensitivity tests at real rates of retwfr® and 4 per cent. It would be useful to
present the results of sensitivity tests of othH&grmative assumptions, for example real
wage growth.

The results of the 2005 actuarial review shoulatdrapared to those in previous actuarial
reviews, and the reasons for changes in the reshubisld be identified. This is complicated
by how the collection and transfer of contributiet@she NHIS are treated in the 2005 AR,
and since the 2005 AR revises many of the assungpti@mde in the 2002 AR.

ILO/TF/Ghana/R.17 Xiii



7.

There are so many changes in the assumptions ffichview reasons are mentioned in the
2005 AR) that it is impossible to isolate and eatinthe effect of any specific change.
While, over a three year period there may be trears new information which merit
changes in some assumptions, it is unusual foraswyrmassumptions to be revised.

Communication of results

The 2005 AR is an informative document. It includasch detail, an Executive Summary
and useful tables and charts. As noted in the @e@ew there are elements of an actuarial
valuation which are missing from the text.

These omissions will not be of concern to genaratiers, but will be missed by technical
readers (actuaries, economists, demographers,ypafialysts, etc). For future triennial

actuarial reviews, it could be useful to produce teports, one for technical readers
would be a more complete volume than the pres@atrteand the other for general readers
would be a much shorter summary. The short repautdcbe published separately or

annexed to a SSNIT Annual Report.

Xiv

ILO/TF/Ghana/R.17



1. Introduction

This report presents the results of a peer reviewhe Fifth Triennial Actuarial Valuation

of the Social Security and National Insurance Trust of Ghana (2005 AR) which was
undertaken by the Actuarial Department of the Sao8icurity and National Insurance
Trust (SSNIT): A peer review by the International Financial anctuarial Service of the
Social Security Department, International Labouficgfwas requested by the Executive
Management of the SSNIT.

The peer review contains observations on the foligunatters:

» Is the professional experience of the Actuarial &@&pent who worked on the 2005
AR adequate for carrying out the work required?

» Has the work been completed in compliance withrtdevant statutory requirements
and professional standards of practice?

» Did the Actuarial Department have access to therinétion required to perform the
valuation, and were relevant tests and analysishendata completed as might be
expected?

« Were the actuarial methods and assumptions useg@réparing the 2005 AR
reasonable?

» Does the 2005 AR fairly communicate the resulthefwork performed?

The peer review focuses principally on tabular datatained in the 2005 AR and not on
the text. It includes recommendations for futuresacal reports of the SSNIT.

A peer review of an actuarial report is normallyndocted on the basis of material in the
report. Necessary material which is missing from 8005 AR is annexed to this peer
review. Data which is included in the 2005 AR ire tform of charts should also be
annexed to the Report.

The peer review does not comment on the currentBgMn design, administration or
investment arrangements, except in so far as thegean impact on the actuarial review.

The SSNIT operates a social insurance programmehwrovides pensions and lump sum
benefits principally on retirement, death or diiabof participants. Appendix A of the
2005 AR provides a summary description of the SSdtiieme.

This review by the International Financial and Astal Service of the International
Labour Office Social Security Department focusegl@most important issues, notably,
the data used, methodology and key actuarial agsamspas set out the 2005 AR.

Recent triennial actuarial reviews of the SSNITéaeen undertaken as of 31 December:
2002 by the ILO and the United Kingdom Governmentuary, and 1999 by the United
Kingdom Government Actuary.

The 2005 AR includes the following principal result

! Report dated 24 September 2007.
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* Projections to 2055 of numbers of insured persodsbeneficiaries (Tables 10, 12 and
13), and amounts of contributions and benefits [@ahb5, 16 and 17).

* Projected cash flows and reserves to 2055 at tlierdgucontribution rate (Table 14).

» Projected total (benefits plus administration) payyou-go (PAYG) contribution
rates.

» Sensitivity tests illustrating the results which vl be obtained under alternative
investment rate of return assumptions.

The 2005 AR contains recommendations (Sectionr8) iathe Executive Summary states
"It is concluded from the study that the finangiakition of SSNIT is sound for the next
45 years, up to 2049 when the end of year [resduve] turns negative."

It must be emphasized that the results of an aatualuation are not predictions. They
present the outcomes if all of the assumptions wereome true in the future. The
parameters involved (e.g., fertility rates, net maigpn rates, mortality rates, disability
incidence rates, rates of labour force participgtretirement rates, rates of price increase,
real rates of wage increase, real rates of retaringestments) cannot be predicted with
confidence over a long projection period. Presgntasults to two decimal points can give
a false impression of precision; ratios and pesggg should normally be shown to only
one decimal point.

The estimates provide guidance for financing thé&lI$Sscheme and for planning and
management tasks. Sensitivity tests give indicatiofi the range of possible actual
outcomes.

With respect to financing a scheme, what is ofipaldr interest is changes in the results
of the current valuation compared to the previoatuation, and the reason(s) for the
changes.

Sections 2 and 3 of this report deal with statutegquirements and professional standards
of practice and data for the review. The actuanmthodology and assumptions are
considered in Sections 4 and 5. Section 6 incledesments on the analysis of the results
of the actuarial projections, and Section 7 dealh wommunication of results of the
actuarial review.

ILO/TF/Ghana/R.17



2.  Statutory requirements and professional experience

There is no requirement for periodic actuarial es in the legislation establishing the
SSNIT (Social Security Law, 1991 — PNL 247). Itasthe credit of the SSNIT that it has
commissioned triennial actuarial reviews sinceitiception of the scheme.

In the absence of a statutory requirement, it tsctemr to whom the Actuarial Department

of the SSNIT submits its triennial actuarial revéewto the management or to the Board of
the SSNIT. In order to maintain the professionalejpendence of members of the

Department, the actuarial reviews should be subthith the Board.

The International Actuarial Association has pronaigl Guidelines of Actuarial Practice
for Social Security Programs. They cover scientific rigour, objectivity and the
transparency, explicitness, simplicity and consisgeof information provided in the
actuarial report. The IAA Guidelines provide guidanspecific to social security
programmes, and they have been taken into accotin¢ ireview of the 2005 AR.

The AR has also been reviewed taking into accobstlmternal guidelines for the
actuarial analysis of a national social security pension scheme published by the Social
Security Department of the ILO (ISBN 92-2-111314-Ghe Guidelines summarize what
the Department considers to be standard practicadmarial analysis of social security
pension schemes. They are meant to serve as dieckiir staff members of the
Department, as guidance for external collaboratansl as information for client
institutions and governments.

The Actuarial Department of the SSNIT is staffedpeysons with actuarial training. They
have applied the ILO projection programme to comdlue actuarial valuation.

The preliminary peer review identified certain nesay changes to the original actuarial
report. Observations in this peer review (notalblgse concerning the assumptions) are
provided for consideration in subsequent actuaaalations.

It would be useful for the SSNIT Actuarial Departth@nd the Financial, Actuarial and
Statistical Branch of the ILO Social Security Ddpmnt (SECSOC/FACTS) to agree on
the basic assumptions before the valuation is takkm. Then SECSOC/FACTS could
review the draft valuation report and identify agyors or discrepancies which must be
rectified. The final actuarial report would thengeser reviewed.

On 30 August 2007, the peer reviewer submitteddhewing statement to the SSNIT:

"Pending the Statement of Actuarial Opinion on Fiifgh Triennial Actuarial Valuation of the
Social Security and National Insurance Trust (SSNUY the Social Security Department of
the ILO, based on the available data and the Repepared by the Actuarial Department of
the SSNIT, the Peer Reviewer retained by the ILGf ihe opinion that the valuation has been
conducted in a manner consistent with acceptedadatupractice. Under the statutory
provisions pertaining at 31 December 2005, the Rapdicates that the SSNIT is in a sound
financial position."

2See
http://www3.ilo.org/public/english/protection/secgoubl/publ.php?idpubl=531&c_year=1998&c r
egion=All&c_tdoc=All
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3. Data
For an actuarial review of the SSNIT, the data megunormally include:

Data on current and past status
Covered population (by age/sex)
Contributory earnings of contributors (by age/sex)
Contributions paid
Benefit expenditures (by type/number/amount paid)
Administration expenses
Assets (reserve fund)
Investment returns

Data for assumptions
Demographic data
Mortality rates/future mortality improvement
Fertility rates
Migration rates
Retirement rates
Disability rates/recovery rates
Economic data
Labour force participation rates
Earnings statistics
Wagel/price inflation
Investment policy and performance
National economic data

Historical data and various projections of possioleire experience are used to develop
assumptions for the projections.

Tables showing extracts of all the items of datahencurrent status of the scheme and on
which the assumptions are based should appeanaxas to an actuarial report.

From Section 4.1 of the 2005 AR, the main exteswirces of the data used for the
valuation were the Ghana Statistical Service, thekBof Ghana and University of Ghana
Institute for Social Statistical and Economic ResbdISSER).

Internally, the actuarial valuation had access taiistical data in monthly Operations
Reports (OR) and reports produced by the SSNITrim&tion Technology (IT) unit. These
reports show quite different data, and the diffeesncannot be entirely explained by the
different origins and uses of the reports. IneVjtahere will be discrepancies due, for
example, to multiple social security numbers fairggle person and contributions which
cannot be allocated to an insured person (althawgkuspense account for unallocated
contributions appears in the SSNIT Annual Reports)wever it is not possible to
reconcile the data from the two sources due tcethasother) reasons.

The 2005 AR states in Section 8.2 that "The Schbawe been in existence for more than
ten years, and it is imperative that efforts arelento improve the quality of the data on
members."

The importance of this statement cannot be overasipéd. One cannot have confidence
in an actuarial valuation which is based on unb#izor incomplete data on the insured
persons and pensioners of a scheme. From the ptvepef a social security scheme, data
for the triennial actuarial valuations is equally important as financial data for annual
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reports, and the same attention and effort devtdeproducing data for annual reports
should be made to produce data for actuarial vialsit Attaching an actuary to the IT unit
could lead to better statistical data.

Annual Financial Statements

The Actuarial Department had access to audited SMnual Financial Statements.
Summaries of these Statements for the period cdvgyethe valuation (which should be
annexed to the 2005 AR) are in Annexes A and Bisfiieer review.

Since 1 January 2004, the SSNIT has been the &meodllection of contributions to the
National Health Insurance Scheme (NHIS). Of the51ger cent of insured earnings
collected by the SSNIT, 2.5 per cent of insurechiegs is transferred to the National
Health Insurance Fund. Since the SSNIT is soledycitntribution collection agent for the
NHIS, health insurance benefits are not SSNIT bnef

Consequently, for actuarial valuations of the SSNNHIS contributions should be
excluded from SSNIT contribution income and then$far of these contributions should
be excluded from SSNIT expenditures. The implicagiof this treatment of NHIS
contributions are:

* In the 2005 AR, both projected contribution incoared benefit expenditures of the
SSNIT would be reduced by the amount the NHIS doutions. This will not affect
the SSNIT surplus on operations.

* The administration expense ratio of the SSNIT wdddincreased by approximately
17 per cent since it would be based on lower doution income. This increase would
normally be offset to some extent by a negotiagehay fee which the SSNIT could
charge the NHIS scheme for collection and remithih¢)S contributions.

Data on the initial insured population

According to the 2005 SSNIT Annual Report (page th2)active contributing population
has been redefined to include only members who imadle at least one month’'s
contribution in the last 12 months. At 31 Decemp@d5 the Report notes that under this
definition there were 898,368 active contributors.

This is the total contributing population which wased as the initial population for the
2005 AR. It is understood that the IT unit providdata on 718,162 members (205,424
females and 512,738 males). Data on these memtzraupgraded to 897,312 members
assuming that the additional members had the shamaateristics as those for whom data
was available’

Annex A of the 2005 AR shows input for the valuatie contributors in 2005 and their
average monthly earnings (by sex and age). Ovef 2002005 the weighted average
number of months during which contributors paid tdbaotions to the SSNIT was

10.4 months. Combining these factors produces table

3 Annex A of the 2005 AR shows a total insured papiah of 898,366.

6 ILO/TF/Ghana/R.17



Table 2. Number and earnings of contributors at valuation date

Males Females Total
Contributors in 2005 641,395 256,971 898,366
Average monthly earnings 1,178,730 1,125,203 -
Average months of contribution 10.4 10.4 -
Contributions at 17.5 per cent (¢ million) 1,381,269 528,267 1,909,536

The estimate of total contributions (¢1,909,536diom) is consistent with the 2005 Annual
Report contributions received (¢1,905,767 millionabcash basis) in Annex A of this peer
review.

From Annex A of the 2005 AR, the initial insuredppdation (at 31 December 2005) is
distributed by age group as shown in Table 3.

Table 3. Initial insured population by age group
Age Males % Females %
15-19 821 0.1 435 0.2
20-24 28,695 45 16,221 6.3
25-29 86,402 13.5 46,596 18.1
30-34 114,274 17.8 41,309 16.1
35-39 94,759 148 29,076 11.3
40-44 92,862 145 34,823 13.6
45-49 85,330 13.3 38,579 15.0
50-54 78,003 12.2 30,867 12.0
55-59 53,425 8.3 17,106 6.7
60 6,824 1.1 1,959 0.8
Total 641,395 - 256,971 -

Data on pensioners

Data on the number and amount of pensions in payatem particular date are normally
more reliable than data on contributors.

The SSNIT 2005 Annual Report contains little finahanformation on the benefits which
were paid. Annexes G and H of the 2005 AR showrthmber and average monthly
amounts of old-age and invalidity pensions by sea age in payment at 31 December
2005. These can be reconciled to the 2005 SSNITuANReport and Table 4 presents the
data.
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Table 4. Number and amount of benefits (amounts in ¢ millions)

Number Estimated annual amount

Males  Females Total Males  Females Total
Old-age (Annex G) 58,963 7,799 66,762 300,003 41,544 341,547
Invalidity (Annex H) 627 127 754 3,163 628 3,791
Total pensions - - 67,516 - - 345,338
25% lump sum (from OR) - - - - - 118,153
PF lump sum (from OR) - - - - - 29,789
Total - - - - - 493,280
2005 SSNIT Annual Report
Page 16 - - 68,925 - - -
Financial Statement Note 11 - - - - - 496,991

Note: OR = Operational Reports.

The initial age distribution of 66,849 old-age pensrs at 31 December 2005 is as
presented in Table 5.

Table 5. Initial old-age pensioners by age group
Age group Males Females
50-54 413 0
55-59 10,143 1,007
60-64 21,625 3,271
65-69 15,561 2,425
70-74 8,646 900
75-79 2171 160
80+ 492 35
Total 59,051 7,798

8 ILO/TF/Ghana/R.17



4. Methodology

The results presented in the 2005 AR are basednoiL@ model of the SSNIT’s
operations, which projects the annual number of bemand beneficiaries, the annual
contribution and investment income and benefit adichinistration outgo, and the reserve
fund at the end of each year.

The model starts with statistics by age and seafd®l December 2005 on (a) insured
persons and their earnings, and (b) pensioners thedamounts of their pensions.
Throughout the projection period, the model pragect

* the number and characteristics (e.g. age, sexjsofed persons, pensioners and other
beneficiaries;

» the amount of contributions paid and benefits resmkiand

e projections of contribution income and benefit autge combined with projections of
investment income and administration expensesddyme the amounts in the reserve
fund.

The model projects expected experience in futurarsydbased on demographic and
economic assumptions. These assumptions includeogtaphic parameters such as
fertility, mortality and migration, and economicrpmeters such as GDP and labour force
growth, labour force participation rates, pricelatibn, wage escalation and investment
returns.

The 50 year projection period is appropriate facheme such as the SSNIT which has
been operating in a volatile economic environmé&tdéewhere, in more stable situations,
actuarial valuations of partially funded public pem schemes are made over longer
projection periods (e.g. 75 years for the CanadwiBe Plan and the OASDI system in the
United States, 95 years in Japan).

Since the length of the projection period and thenlper of assumptions required mean
that actual future experience will not develop @ely in accordance with the
assumptions, sensitivity tests are performed usltegnative assumptions.
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5.

Assumptions

The following text concerning actuarial assumptiensadapted from th&eview of the

Twenty-First Actuarial Report on the Canada Pension Plan conducted by the CPP

Actuarial Review Panel.

The triennial actuarial review requires the actubbgk to back in time, to review the
operations of the programme and also look forwaodmake an estimate of its future
operations. For the forward-looking part of the qass, the actuary builds a model that
incorporates the details of the benefit, contrimitand investment elements of the scheme and
reflects the expected behaviour of the factors deatrmine the year-by-year development of
the benefit costs and the contribution and investnmecome. The assumptions incorporated
into the model for a particular actuarial reviewilaet the actuary’s judgment, based on his/her
interpretation of past experience and the availabldence about the likely course of future
experience.

The nature of the actuarial process is to makeeptigns (not predictions) about the future
based on the evidence available and then to retliem periodically. Where appropriate, the

actuary makes "mid-course corrections" in the agdioms as the emerging experience of the
plan deviates from the previous assumptions anexpectations for likely future experience

change. In assessing whether to change an assungtib if so, by how much, the actuary

must weigh

* long- and short-term historical data and recentgrpce data;
* recent amendments to the scheme;

« government policies (e.g. on inflation and migra}ioinvestment policy, administration
policies;

* academic research, and

» other external sources of relevant information.

The assumptions are intended to apply over the-errg future, so the actuary will normally
give substantial weight to long-term historical alatlowever, where the actuary judges that
more recent data for a particular assumption indieashift or a trend that is likely to continue
for the long-term future, the actuary will recognthat shift or trend in the assumption.

For some assumptions used in the model, the actnagyadopt an approach that actuaries
describe as "select and ultimate". Under this agghipthe particular assumption gradually
changes over a period of years (the "select perisdm one that initially is very close to
actual recent experience to one that reflects ¢heaay’s best estimate of the long-term future
(the "ultimate" assumption). The length of the sklperiod can be different for different
assumptions. The choice is based on the actuargtgjent and depends partly on the nature
of the parameter involved and partly on how sigaifitly the ultimate assumption differs from
recent experience.

The results of the actuarial process at any giirea to not yield a "right" answer but should
lie somewhere within a range that can be regardédeasonable”. Actuarial reviews focus on
several key assumptions where the assumptionsbast-&stimates”, i.e. in the judgment of
the actuary, the assumptions were such that adeerf@/ourable deviations of actual future
experience from each of the assumptions are alouatllg likely.

The major actuarial assumptions can be dividedtimtogroups:
» demographic assumptions that deal with changeséncbvered population (fertility,

migration and mortality rates) and events (deaitghility, retirement) that result in the
starting or stopping of benefit payments or conttidns, and
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e economic assumptions that deal with employment, emagorices and returns on
investment.

Demographic assumptions

The ILO population projection model requires asstioms about future fertility, mortality
and migration.

Fertility
Table 5 of the 2005 AR report shows the assumed fertility rates. These rates are lower
than those in the UN medium variant projection lud®15-2020, higher until 2030, and
both assume a total fertility replacement rate fzd.cent) from 2030 onwards.
Mortality
Over the projection period, improvements in motyakire assumed. The (complete)
expectations of life from the mortality table assahin the 2005 AR are slightly lower
than those in the UN medium variant projectionskasvn in Table 6.
Table 6. Expectation of life at birth
Year 2005 2050
2005 AR Males 55.5 70.6
Females 58.0 735
UN (med) 2000-2005 2045-2050
Males 56.0 71.1
Females 58.5 74.0
The expectation of life assumed in the 2005 AR repaches the 2045-2050 level in the
UN medium variant projection in 2055.
Expectations of life at retirement age (60) areo amsportant and they are presented in
Table 7.
Table 7. Expectation of life at age 60
Year 2005 2050
2005 AR Males 14.4 18.1
Females 15.9 20.3
UN (med) 2000-2005 2045-2050
Males 16.4 19.8
Females 17.8 21.7
The initial mortality table which was applied in@Dfor the 2005 AR (which should be
annexed to the 2005 AR) is in Annex C of this pesrew.
It is of interest to compare the mortality rateplagal to the SSNIT actuarial valuation to
other tables. For example, English Life Table N®dwhich takes into account mortality in
the United Kingdom during 1970-72 has higher exg@ms of life at age 0, but at age 60
12 ILO/TF/Ghana/R.17



Migration

the ELT expectations of life are 15.4 years for esadnd 20.0 years for females. Life
expectancy at birth is very much affected by nealraaid early childhood mortality.

It is noteworthy that members of the SSNIT will bamore favourable mortality than the
general population as a result of higher levelsdafcation, better sanitary facilities, access
to medical care and other factors.

From Table 5 of the 2005 AR, net migration is assdiro be -2 per cent until 2025 and -1
per cent thereafter. Reducing the total populabgnthe assumed number of migrants
(including their families) may underestimate théeef of out-migration on the SSNIT
since workers who migrate probably include manyleskiworkers who would be covered
by the SSNIT. It may be desirable to treat migramthie same manner as persons who are
unemployed, i.e. reduce the projected labour foscehe number of migrants who might
otherwise be in the labour force.

Population of Ghana

Table 8.

Over the years 2000 to 2050, the UN medium varamt the 2005 AR estimates of
population growth are 1.39 per cent and 1.46 pet ger year respectively. The 2005 AR
assumed population growth rate is in the order.80 er cent annually until 2020 and
thereafter decreases to 0.81 per cent from 2020%6. Table 8 summarizes the data.

Total population of Ghana at different dates.

Population of Ghana 2005 2050 2055 Increase per annum (%)
to 2050 to 2055

Ghana Statistics Service 21,243,308

UN (medium variant) 21,555,000 40,056,000 - 1.39

2005 AR (Table 6) 22,535,000 43,270,028 45,041,801 1.46 1.39

Growth of insured population/unemployment

Table 9.

The insured population is projected by applyingolabforce participation rates to the
population of Ghana, allowing for unemployment aaking into account the portion of
the active labour force which is covered by the HSN

The assumethbour force participation rates for persons aged 15 to 59 are indicated in
Table 9.

Total labor force participation rate

Age 15 20 25 30 35 40 45 50 55
Males (%) 40 70 85 93 94 94 94 93 9
Females (%) 40 70 82 87 88 89 88 85 82

These participation rates are slightly lower thdrose in the ILO LABORSTA
Economically Active Population Estimates and Propes for 2005 (see
http://laborsta.ilo.org/).
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Table 10.

An economic assumptiomnemployment, is assumed to be 12.3 per cent of the labour
force throughout the projection period.

Applying the projected labour force participationdaunemployment rates to the Ghana
population aged 15 to 59 and relating the resuthéonumber of persons covered by the
SSNIT at 31 December 2005 produces the projectdad population shown in Table 10
of the 2005 AR.

Projected SSNIT insured population

Year 2005 2015 2025 2035 2045 2055
Male 640,576 871,641 1,139,856 1,415,902 1,661,383 1,866,121
Female 256,736 344,999 445,716 562,706 644,190 724,592
Total 897,312 1,216,640 1,585,572 1,968,608 2,305,573 2,590,713

From 2005 to 2015 the annual growth rate of therred population is 3.1 per cent.
Thereafter it reduces to 1.2 per cent from 2048085. Over the entire period the annual
growth rate of the insured population is 2.1 pertce

This is greater than the projected Ghana overglufaion growth rate (1.4 per cent). This
is due to the growth of the population aged 15-6% groportion of the total population,
and the higher labour force participation rateshatupper ages. It is implicitly assumed
that the economy of Ghana will grow to support thisreased number of persons
projected to be covered by the SSNIT.

The report is silent on the assumed age distributfi;new entrants and the treatment of
inactive insured persons.

Morbidity (incidence of invalidity)

The incidence of invalidity claims depends on thefirdtion of incapacity and the
application of the definition. Future invalidityacins are projected using a table of rates of
entry into invalidity. Given the low incidence afvalidity and the limited invalidity
experience of the SSNIT (at 31 December 2005 tivere 754 invalidity claims of which
71 were new cases in 2005), it is not possiblerepgre (or to adapt another table) to
produce a reliable table of rates of entry intaiidity for the SSNIT.

Future projections of numbers and average amountew invalidity claims could be
made by developing formulas to estimate them agqstions of new retirement
pensioners and pension amounts.

Retirement rates

The 2005 AR is silent on retirement rates (the propn of insured persons at specific
ages retiring in any year). Subject to conditiansured persons can retire early from age
50. From Table 11, in 2005 there were 7,245 neweraent pensions and 71 new
invalidity pensions. The total is consistent witie 2005 SSNIT Annual Report (page 16)
total of 7528 new pensions. The distribution ofithetirement ages is shown in Table 11.

“In Table 10 of the 2005 AR the fifth column is tia¢ rate of annual increase.

14
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Table 11.  Distribution of new old-age pensions in 2005
Age Males Females
(%) (%)
50-54 21
55-59 31.2 32.8
60 10.7 14.0
61 21.8 30.3
62+ 34.2 229
Lump sums

Based on the experience of the SSNIT, all persdms bBecome eligible for lump sum
benefits are assumed to opt for lump sums. In #se ©f a deceased insured person or
pensioner who does not leave a spouse or childveurthe lump sum is payable to a
nominated beneficiary. The lump sum is the presahie of 25 per cent of the pension
payable for 12 years (or up to age 72 if less). diseount rate which is applied is 10 per
cent per annum of the annual pension or 0.083 grar er month of the monthly pension
which is commuted. The latter monthly rate produgesdightly higher discount rate than
10 per cent on an annual basis.

The SSNIT benefit accrual rates (2 per cent per fggahe first 20 years and 1.5 per cent
per year thereafter) produce pensions after 30syeficontributions with a replacement
rate of 55 per cent of the highest three yearsiiegs. This replacement rate exceeds ILO
standards, and would be a reasonable inflationsgatjuretirement income. As the 2005
AR notes, commutation of 25 per cent of the pense&xuces the earnings which are
replaced by 25 per cent. Commuting 25 per centhef gension results in an earnings
replacement rate of 41 per cent after 30 year®wofributions. Commutation thus leads to
complaints that retirement pensions are inadequate.

Economic assumptions

Key assumptions for the financial projections antufe rates of price inflation, wage
inflation and rates of return on investments. Thay be found in the Appendix C of the
2005 AR.

Real GDP growth

To make these assumptions, estimates of future @DWth and growth in employment
must be made. The 2000-2005 rates of GDP growtloradtant prices shown in Table 12
are from IMF data (see http://www.imf.org/exterpalds/ft/weo/).
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Table 12.

GDP growth
Year Real GDP growth Employment growth  Productivity growth

(%) (%) (%)

History
2000 3.7
2001 4.2
2002 45
2003 5.2
2004 5.8
2005 5.8
Assumptions

2010 6.3 3.1 3.2
2015 6.1 2.7 3.3
2020 58 2.6 3.2
2025 5.6 25 3.1
2030 5.3 2.3 3.0
2035 5.1 21 3.0
2040 48 1.7 3.1
2045 47 1.4 3.2
2050 45 1.1 3.3
2055 4.2 0.9 3.3

It is assumed that real GDP growth increases top@f3cent in 2009 and decreases
gradually to the 2005 level in 2021 and theredfbe#.2 per cent in 2055. The real GDP
growth rate does not fall to the 2000 to 2005 ayer@.9 per cent) until 2039.

While there has been an upward trend in real Gy, it is optimistic to assume that
this will continue unbroken to 2010, and that ahmeal GDP growth will consistently
remain at relatively high levels until 2055, thelei the projection period.

There will be unpredictable deviations from the sthgorogression of GDP growth which

has been assumed. It is necessary to take intaigicgears when real GDP growth will be
below the assumed rate. Since the assumed ratesalolGDP growth are high, these
deviations are unlikely to be entirely compensabgdyears when real GDP growth

exceeds the assumed rates. This can be takendotoirg by assuming lower real GDP
growth rates throughout the projection period. His tregard, see the section below on
assumed wage inflation.

Employment growth is reproduced from the demogm@ssumptions. The annual real
rate of productivity growth is derived from real 8@and employment growth, where:

real productivity growth = [(1 + real GDP growth)l + employment growth)] — 1.

Price inflation

The rates of annual average price inflation (naliaombined data) and nominal and real
rates of wage inflation from 2000 (see 2005 AR Chigare presented in Table 13.

16
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Table 13.  Nominal and real rates of wage inflation

Year Average earnings increase
Inflation Nominal Real
(%) (%) (%)
2000 25.2 7.9 -17.3
2001 32.9 47.5 14.6
2002 14.8 24.3 9.5
2003 26.7 42.0 15.3
2004 12.6 19.7 71
2005 14.5 18.5 4.0

The rates of price inflation are based on Ghan#ésBtal Service data reported by the
Bank of Ghana and the International Labour OfficBORSTA. There are small, but
insignificant, differences in the reported rates.

Taking into account the current macroeconomic @mvirent, it is assumed that annual

inflation will vary from 11.4 to 10 per cent in 20nd thereafter decrease to 5.0 per cent
at the end of the projection period.

Interest rate
The rates of return on investments earned sinci a@®provided in Table 14.

Table 14. Rates of return on investments

Year SSNIT 2005 Annual Report Table 11 Calculated using 2//(A+B-I)
Nominal Inflation Real Nominal Inflation Real
(%) (%) (%) (%) (%) (%)
2001 26.2 329 5.1 12.0 32.9 -20.9
2002 227 14.8 6.9 12.6 14.8 2.2
2003 451 26.7 14.5 14.5 26.7 -12.2
2004 344 12.7 19.2 1.5 12.6 -11
2005 5.4 15.1 -8.4 8.8 14.5 -5.7

The high returns noted in the SSNIT 2005 Annual dkefake into account unrealized
investment income (net unrealized capital gainke Talculated rates of return are based
on the ratio of investment income receiv@yl to the average of SSNIT assets at the
beginning of the yegA) and the end of the yeéB).

According to the 2005 Annual Report, the averagé neturn over the five years is 4.9 per
cent and over the three years ending in 20057t4sper cent. The calculated real returns
have been negative over these periods.

In accordance with the 2005-2009 Strategic PlathefSSNIT, it was assumed that the
real rate of return on investments would be 2 pat throughout the projection period.

This is a reasonable long-term assumption, althaoughew of recent experience it might
be prudent to gradually increase the assumedatsabf return to 2 per cent over a period.
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Measuring the rate of return on investments

Quoted SSNIT assets are valued at the mid-marke¢ @t the end of the fiscal year.
Unquoted investments have generally been valuecbsit with a provision in case of
permanent impairment of an asset(s). Property tmegs are valued at periodically
determined market values. Net changes in the valfiassets during an accounting period
are reported in the Fund Account as "Movement ih assets". Investment income is
shown as actual investment income received.

Accounting standards now require assets to be '®datk market". As a consequence,
greater volatility can be expected in the statenodérdperations. Carrying assets at their
market values facilitates the monitoring of investinperformance by comparing yields
with recognized indices (benchmarks).

What actuaries need to measure is the capacityset®to generate income on a long-term
basis. The traditional formula for the rate of raton investments is 2I/(A+B-I) where | is
the actual (realized) investment income and A aradeBthe initial and ending asset values.

The question is whether unrealized capital gaimss@ls) should be included in the value of
| in the formula? Recognizing only realized gaimsl dosses, may not reveal the true
picture of the assets. Nor does this approach grdte fund from undesirable actions, for
example, decisions to sell certain assets canfheinted by short-term considerations in
order to show a higher yield in a particular year.

In setting the assumed rate of return assumpticnages should consider both measures
of the rate of return on investments. Over longqusy, both approaches should result in
more or less equivalent rates of return.

Wage inflation

Average earnings increases show great volatildge(the preceding price inflation table.)
The average of average annual real rates of inei@easages over 2000 to 2005 is 5.5 per
cent. Wage growth is assumed to be equal to privitycgrowth (Section 4.2.1 of the
2005 AR), Productivity growth is derived from GDRdaemployment growth.

As a result of these assumptions, throughout thgegtion period, the assumed rate of real
wage growth exceeds the assumed real rate of retuimvestments, as shown in Table 15.

Table 15.  Real interest rate and wage growth
Year Real interest rate Real wage growth
(%) (%)
2010 2.00 3.15
2015 2.00 3.26
2020 2.00 3.19
2025 2.00 3.05
2030 2.00 297
2035 2.00 2.96
2040 2.00 3.06
2045 2.00 3.24
2050 2.00 3.31
2055 2.00 3.26
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Table 16.

While annual real wage inflation may exceed reakstment returns from time to time or
over a period, this situation is unlikely to pemtaiver a 50 year projection period.

Applying this real wage growth assumption means tha
» projected contributions will be higher than thagelly to be received;

» projected initial pensions and the 25 per cent lsmm benefits which are based on
the highest three years’ average earnings willighdn than the amounts likely to be
paid;

» since pensions in payment are adjusted accordingaige inflation, the projected
adjustments will be higher than the actual adjustmerhich are likely to be made.

Normally, except for exceptional years or even smEvgears in a row, over a long
projection period, the real rate of increase in @gagould be assumed generally to be
lower than the real rate of return on investments.

This would require reexamination the assumed rateraductivity growth and the real
GDP and employment growth assumptions from whicupctivity growth is derived. The
employment growth assumption is derived from thsidodemographic assumptions, and
over a long projection period demographic assumpti@re more reliable than real GDP
growth assumptions. It has been noted above thaisbumed real GDP growth rates could
be reduced to reflect better the volatility andantainty of these rates.

To illustrate (only), if the assumed real GDP gitowates were reduced by a constant
1.5 per cent. the following data from table 16 vebapply.

Real GDP growth rates reduced by 1.5 per cent

Year Real GDP growth Employment growth Productivity growth
(%) (%)

Original Less 1.5 %

(%) (%)
2010 6.3 48 3.1 1.7
2015 6.1 4.6 27 1.8
2020 58 44 26 1.8
2025 5.6 41 25 1.6
2030 5.3 3.9 23 1.5
2035 5.1 3.6 2.1 1.5
2040 48 34 1.7 1.6
2045 47 3.2 1.4 1.8
2050 45 3.0 1.1 1.9
2055 4.2 28 0.9 1.8

With a 1.5 per cent reduction in the assumed rdé2P @rowth, productivity growth (i.e.
the real wage growth assumption) is always less tha 2 per cent assumed real rate of
return on investments. Alternative adjustmentsh® driginal assumed real GDP growth
rates could be made.
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Salary scale

The salary scale refers to the increase of an eédsperson’s salary over time ignoring
increases which are attributable to wage inflatidme 2005 AR is silent on the salary scale
which has been assumed.

By discounting projected salaries by sex, age amjegtion year back to the initial
projection year at the rate of wage inflation, Eascale which is consistent with those
normally found is produced. Ignoring wage inflatitine salary of a new entrant at age 20
increases 4.6 times by age 60.

Density of contributions

Table 17.

The density of contributions refers to the avenagmber of contributions made in a period
compared to the maximum number of contributionscihiould have been made in the
period. Annexes D and E of the 2005 AR show 2006trdmution data for 718,060

contributors. From this, the density of contribngoin 2005 can be calculated. The
assumed density of contributions (which is notagtin the 2005 AR) for both males and
females is the average density over 2000 to 200Ehwts consistent with the 2005

experience and presented in Table 17.

Density at central age of age group

Age group 20-24 2529  30-34  35-39  40-44 4549  50-54  55-59
Density (2005) (%) 64 80 86 89 91 93 89 89
Assumed density (%) 61 77 85 89 91 92 93 93

The weighted average of the assumed densitiesrdfiloations is 0.86, i.e. 10.3 months
per year.

To take into account failure to collect contribusp a compliance assumption is
introduced, and it is assumed that 90 per cenh@fcbntributions which are due will be
paid. In effect, the compliance assumption redtlcegotal contribution rate from 17.5 to
15.75 per cent and the 15 per cent which is forSB8IIT to 13.5 per cent. Alternatively,
the compliance assumption can be regarded as regiing overall density of contributions
to 77 per cent. The basis for the compliance assamgs not stated in the 2005 AR.
Clearly, improving compliance would have a sigrfit effect on the contribution income
of the SSNIT.

The compliance assumption does not affect the atawti benefit rights by insured
persons. Non-compliance is a failure of employartgbutors and the enforcement of
contribution collections by the SSNIT, hence ingupersons accrue benefit rights when
their contributions are uncollected through notfafitheir own.

Accrual of benefit rights

Annex F of the 2005 AR shows average pension rightetirement for retired persons
aged 50 and over. Age is presumably age last laiytladl 31 December 2005. The pension
rights earned appear to give the percentage ofatteyage number of months of
contributions paid divided by 534 months (the totamnber of months between age 15 and
age 60 assuming retirement in the middle of thal fpear).

At age 61 the number of years contributed is 29wkbthis age, the number of years
contributed generally decreases, since these persad fewer years during which to
contribute. Below age 61, the number of years duutied also decreases since these
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retired persons still had years to contribute leefeaching age 60. As the SSNIT scheme
matures, persons who retire will have steadilyeasing periods of contributory service
and hence increasing pension rights at the tinmetwément.

Insured persons who do not complete the 20 yearomifributions minimum qualifying
period receive a lump sum equal to the return eir tbontributions plus interest (PF lump
sum).

The 2005 AR does not indicate the average accreeeéfi rights of the initial insured
population by sex and age.

Administration expenses/Acquisition of fixed assets

Table 18.

From SSNIT Annual Reports, general and administnagixpenses from 2002 to 2005 are
set out in the following table 18.

The administration expense ratio is best expreasatlpercentage of contribution income.
The SSNIT transfers to the NHIS 2.5 percentagetpahcontribution income. Since this

portion of contribution income is not availabletih® SSNIT to offset expenses incurred by
the SSNIT, it should be excluded from the calcatatof administration expense ratios.
This results in a 17 per cent increase in the esgamtios calculated on the entire
contribution income.

General and administration expenses (amounts in ¢ millions)

Year 2002 2003 2004 2005
Contribution income 1,001,718 1,340,220 1,632,531 1,905,767
Transfer to NHIS - - 233,219 272,252
General administrative expenses 223,817 266,505 369,163 401,033
Ratio to contributions (%) 22 20 23 21
Ratio excluding NHIS transfer (%) - - 26 25

From Table 18 of the 2005 AR, administration exgsnare assumed to decrease from
22 per cent of contribution income in 2006 to 1225 cent in 2025 and thereafter.

From 2005 AR tables 14 and 16, acquisition of fiasdets is assumed to be 4.7 per cent of
contribution income throughout the projection pdridAccording to the 2005 Annual
Report, these fixed assets consist of propertyntpad equipment (land and buildings,
furniture and equipment, motor vehicles) requiradtiie operations of the scheme.

For the actuarial valuation, these two expensedearombined. They can be regarded as
a fixed cost (acquisition of fixed assets plus offireed costs) plus a variable cost which
depends on the number of insured persons and bemEfs (administration expenses in
the 2005 AR). This would result in total expensesdspect of the administration of the
scheme being 26.7 per cent of contribution incom2006, decreasing to 17.2 per cent of
contribution income from 2025 on.

It is unlikely that the same level of acquisitiohfized assets will be required throughout
the projection period. In a scheme such as the B8Mich has a relatively small number
of insured persons, the plant and equipment rediuaeperate the scheme is sufficient to
operate a scheme with a much larger number ofedspersons.

While the cost of collecting the NHIS contributiosasd remitting them to the NHIS should
be minimal, it could be recovered from the NHISthg SSNIT.
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Presumably, in the Annual Accounts investment ineasnstated net of transaction costs,
and the staff, management and other costs of dgaidithh investments are included in the
scheme’s administration expenses. The cost of ima# and other operations of the
scheme could be separated, and investment expeonsés$ be deducted from (gross)
investment income to give net investment incometehy reducing (and better reflecting)

the cost of administrative operations.
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6. Analysis of results
The principal outputs from the model are:

» projected demographic and financial results, inclgaash flows and the accumulated
reserve fund;

» projections of the
- pay-as-you-go contribution rates, and
- reserve ratios;

» calculations of the contribution rate under altéuafinancial systems.

Analysis of the results of the actuarial valuatidrthe SSNIT scheme is distorted since in
the 2005 AR NHIS contributions are included in ciimition income and their transfer is
treated as an expense of the scheme.

Cash flow projections

Table 14 shows cash flow and year-end reserve giiojes. On the basis of the current
17.5 per cent contribution rate, the projection®vwshthat expenditures on benefits
(including NHIS transfers) and on administrationl wkceed contribution and investment
income after 2040, and the reserve will be negdtiv2050.

Pay-as-you-go (PAYG) contribution rate

Under the PAYG financial system, each year berafit administration expenditures are
paid from the contribution income of the scheméhmyear.

Table 16 of the 2005 AR shows the PAYG contributtate as a percentage of insured
earnings for SSNIT benefits and the transfer oftrdoutions to the NHIS. Based on the
2005 AR Tables 14, 15, 16 and 17, the contributee which would be required each
year under the PAYG financial system for SSNIT bgsexcluding the NHIS transfer is
also shown in Table 19.

Table 19. PAYG contribution rates

Year PAYG (including NHIS) PAYG (excluding NHIS)

(%) (%)
2006 13.4 11.2
2015 14.2 11.9
2025 14.2 11.9
2035 15.4 13.2
2045 17.6 15.3
2055 17.9 15.7

The SSNIT contribution rate is 17.5 per cent ofakihR.5 per cent is transferred to the
NHIS scheme. It is assumed that 90 per cent ofriboions are collected, consequently
the effective contribution rates are 15.75 per denotal and 13.5 per cent for SSNIT
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benefits and administration expenses. It is théseteve contribution rates which should
be compared to the PAYG rates in the table.

In Table 14, the "Surplus for Reserve" is the défee between contribution income and
benefit and administration expenditures. When llesomes negative, it simply indicates
that the PAYG contribution rate is higher than #wtual effective contribution rate. This
occurs in 2037.

Scaled premium

The financial system for SSNIT benefits is not defl in the legislation. It would be

desirable if the legislation set out the partidliymded financial system the SSNIT is to
follow. An actuarial review would then determine etther the prescribed system was
being followed. In the event it was not, the SSMIduld have to increase the contribution
rate or reduce benefits.

In Section 2 of the 2005 AR it is noted that theNEISscheme applies the scaled premium
financial system. Under this financial system tleeumulated reserve is not used to pay
benefit and administration expenses. Contributiates are increased periodically so that
annual contribution and investment income are agtlequal to benefit and administration
expenditures.

Under the scaled premium financial system, therdmrtion rate must be increased before
the difference between contribution and investmémome and the benefit and

administration expenses becomes negative. From 22ag#é the 2005 AR, this occurs in

2044.

On the basis of the assumptions and projectiottiseir2005 AR, under the scaled premium
system of finance, in order to sustain the benefitsently provided by the SSNIT it will
be necessary to increase the contribution rateedtitest by 2044.

Reserve (funding) ratio

The reserve (funding) ratio is the ratio of resetwed at the end of the year divided by the
benefit and administration expenditures in the y&he reserve ratio indicates the number
of years of outgo at the current annual level ohdfi¢ payments and administration
expenses which could be paid by the reserve fumkalA financial system based on the
reserve ratio sets out a reserve ratio which meishaintained.

The current and projected reserve ratios below tlee SSNIT (including NHIS

contributions and transfers) are from Table 14hef 2005 AR. The ratios if the NHIS is
excluded have been calculated.

® For example, as in Canada and the United States.
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Table 20.

Reserve (funding) ratios

Year SSNIT (including NHIS) SSNIT (excluding NHIS)
2006 5.6 6.8
2015 41 49
2025 3.2 37
2035 22 26
2045 0.8 0.9

In both cases, the reserve ratio falls to zerorad@®050 as shown in Table 20. Unless the
contribution rate is increased before then, bemefitder the existing scheme cannot be
paid thereafter by the SSNIT.

General average premium (GAP)

Under this financial system a theoretical constamtribution rate which could be applied

indefinitely is calculated by equating the presesiue of contributions for existing and

future insured persons plus the amount of the nureserve to the present value of future
benefits for existing and future insured persond administration expenses. The GAP
financial system indicates the long-term level dbuotion rate cost of a scheme. It is rarely
applied in practice, and is used to compare thésanfsdifferent benefit packages or the
effect of alternative assumptions.

In Section 7 of the 2005 AR, a GAP contributioreraf 20.8 per cent has been calculated
for the 50 year projection period (20.68 per centAppendix F). However, the GAP
cannot exceed the highest PAYG contribution rater dhre period. It is estimated that the
GAP contribution rate (excluding NHIS contributioasd transfers) is approximately 14.8
per cent. This should be compared to the actu@cede contribution rate for SSNIT
benefits, 13.5 per cent, and the highest PAYG daution rate 15.7 per cent (see above).

Unfunded liabilities

Section 6 of the 2005 AR presents an estimate efutifunded liabilities of the SSNIT
scheme.

International Accounting Standard (IAS) Z&counting and Reporting by Retirement
Benefit Plans applies to the financial statements of retiremeenmefit plans which are
defined to be arrangements whereby an entity pesvizenefits for employees on or after
termination of service. Among the alternative reguients is that financial statements
show net assets available for benefits includingeeia note disclosing the actuarial
present value of promised retirement benefits, oefarence to this information in an
accompanying actuarial report. If an actuarial @it has not been prepared at the date
of the financial statements, the most recent vadnas used as a base and the date of the
valuation disclosed. An accrued benefit actuamast enethod is to be used for the actuarial
valuation®

Unlike employer (or other entity) sponsored occigretl pension schemes, a public social
security pension scheme is established by statuteésanot subject to early termination. A

® See IASB Technical Summary at http://www.iasb NRyfdonlyres/EBFAD1C0-13A6-43B7-
A109-83BA2D4B6380/0/IAS26.pdf
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public social security scheme can also anticipatgicuous new entrants. Hence, social
security schemes such as the SSNIT do not fallinvithe definition of retirement benefit
plans in IAS 26. In addition, the actuarial methiody prescribed in IAS 26 is
inappropriate for public social security pensiohesues.

Triennial actuarial valuations of social securihemes are necessary, but accounting
standard IAS 26 is inapplicable to public socials#y schemes.

Sensitivity tests

The ILO model produces a single set of projectadlite for each year. Sensitivity tests are
used to illustrate the effects of alternative agsions. The 2005 AR main real rate of
return on investments assumption is 2 per cenugirout the projection period, and this
assumption has been the basis of observationsignp#er review. The Report includes
sensitivity tests at real rates of return of O drker cent. It would be useful to present the
results of sensitivity tests of other alternatigsuwamptions, for example real wage growth.

The sensitivity test at a O per cent real ratestdrn is useful. It is a "worst case" scenario
since it projects the development of the schemeutig unlikely assumption that the real
rate of return is zero throughout the entire pribpecperiod.

Comparison of the 2005 AR with the 31 December 2002
Actuarial Report (2002 AR)

Results of the 2005 actuarial review should be @exh to those in previous actuarial
reviews, and the reasons for changes in the reshubisld be identified. This is complicated
by how the collection and transfer of contributie@she NHIS are treated in the 2005 AR,
and especially since the 2005 AR revises many efgsumptions made in the 2002 AR.
The restatement of the number of insured persomsighat monetary amounts in the two
valuations are not comparable (see Section 3 sfrémort).

In both actuarial reports, the main assumed realofreturn is 2 per cent. Both actuarial
valuations assume that administration expenses aalirease from 22 per cent of
contribution income to 12.5 per cent in 2025 aretehfter. Acquisition of fixed assets is
assumed to be a constant 4.7 per cent of conwibinicome in the 2005 AR. In the 2002
AR this expense is assumed to be 1.16 per cenbuffribution income in 2006 and

thereafter.

The following table 21 shows that in the 2005 AR BPAYG contribution rates are lower
than those in the 2002 AR, while the reserve (fngdratios are much lower. In this table
the 2.5 per cent NHIS contribution in the 2005 ARaken into account as income and as a
benefit expenditure of the SSNIT. The data from2B82 AR comes from tables 16, 18
and 19 in the Report.
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Table 21.  Comparison of results in 2002 and 2005 AR (including NHIS transfers)

Year PAYG rates Reserve ratios

2005 AR 2002 AR 2005 AR 2002 AR

(%) (%)

2003 - 10.8 - 6.8
2006 13.4 - 5.6
2015 14.2 14.5 41 6.3
2025 14.2 15.7 3.2 5.6
2035 154 174 2.2 46
2045 17.6 20.7 0.8 25
2055 17.9

Demographic assumptions
The following table 22 compares demographic assiomptin the two actuarial reports. In
both reports, net migration is assumed to be -Zpet of the population until 2020 (2015
in the 2002 AR) and -1 per cent thereafter.

Table 22.  Comparison of demographic assumptions in 2002 and 2005 AR

Year Total fertility rate Crude death rate

2002 AR 2005 AR 2002 AR 2005 AR
2010 3.26 3.37 0.96 1.09
2015 2.78 3.05 0.84 0.99
2025 2.18 242 0.71 0.80
2035 210 2.10 0.70 0.72
2045 210 210 0.76 0.72

It is not known why only three years after the 2@d2, in the 2005 AR the total fertility
rate assumption was increased by over 10 per neheiyears before 2030 after which it
becomes constant in both actuarial reports atigistper female.

The crude death rate depends on the age distnbwofiche population (which in turn
depends on the fertility rate). Since the samdainihortality table and projected mortality
improvements were applied in both valuations, tifestantial increases in the crude death
rate until 2025 are unusual.

The interaction of these (and other) factors restan estimated insured population in
2050 of 2,648,406 in the 2002 AR and 2,452,03h@& 2005 AR. In 2050, the estimated
numbers of old-age pensioners are significantljeceht; 914,590 in the 2002 AR and
690,771 in the 2005 AR. (See tables 10 and 12drmatiuarial reports.) This reduction in
the old-age pensioner population by one-quartenaabe adequately explained by the
initial insured population or the demographic agstioms.

Economic assumptions

The following table 23 shows the significant difaces between the economic
assumptions in the 2002 AR and 2005 AR.
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Table 23.

The 2002 AR assumes a more rapid decrease in teeofgrice inflation. Real GDP
growth in the 2005 AR is assumed to increase ataal 2020 is around 1 %2 times as great
as in the 2002 AR. This leads to substantial irsgedn the 2005 AR real wage growth
assumption. (See Section 5, Assumptions, for th@ieations of this assumed rate of real
wage growth.)

Comparison of economic assumptions in the 2002 and 2005 AR (rates are percentages)

Year Real GDP growth Price inflation Real wage growth
2002 AR 2005 AR 2002 AR 2005 AR 2002 AR 2005 AR
2010 48 6.3 1 11 1.8 3.1
2015 43 6.1 8 10 1.6 3.3
2025 3.6 5.6 5 9 1.3 3.1
2035 34 5.1 5 8 1.9 3.0
2045 3.1 47 5 6 2.3 3.2

There are so many changes in the assumptions ffichview reasons are mentioned in the
2005 AR) it is impossible to isolate and estiméie ¢ffect of any specific change. While,
over a three year period, there may be trends endimformation which merit changes in

some assumptions, it is unusual for so many assongpto be revised. In any event the
justifications for changes in assumptions shouldth&ed in the actuarial report.
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7. Communication of results

The 2005 AR is a very informative document. It ud#s much detail, an Executive
Summary and useful tables and charts. As notehlisnpeer review there are elements of
an actuarial valuation which are missing from td.t

These omissions will not be of concern to genexatlers, but will be missed by technical
readers (actuaries, economists, demographersypatialysts, etc). The Report thus falls
between the expectations and requirements of thesgroups of readers.

For future triennial actuarial reviews, it would beeful to produce two reports, one for
technical readers would be a more complete voluraa the present report, and the other
for general readers would be a much shorter sumnide short report could be published
separately or annexed to a SSNIT Annual Report.

The full report would contain details of the SSNé§Theme provisions, and the data,
methodology and assumptions used for the actualahtion, including complete data for
each data series, full explanations (not just degbons) of all assumptions and
identification of changes in data sources, methamus$ assumptions since the preceding
valuation, and the effect of the changes on theataln results.

The short report would contain the results of teeuarial review including sensitivity
tests, reconciliations and a summary of the SSNthRemsie provisions, and data,
methodology and assumptions.

Both reports must emphasize that the results ofttearial review's projections are not

predictions. They present the outcomes if all & dssumptions were to come true in the
future. It is important that the uncertainty inedly involved in the estimates be

understood.
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Annex A

Fund Account at 31 December 2005 (cedis million)
(SSNIT Annual Reports)

2003 2004 2005
Income
Contributions received 1,340,220 1,632,531 1,905,767
Investment income 680,479 817,443 765,619
Other income 20,516 41,850 12,119
Total income 2,041,215 2,491,824 2,683,505
Expenditure
Benefits paid
Old-age and invalidity 232,418 359,482 496,991
Death and survivors 57,456 87,869 133,249
Provident Fund lump sum 12,180 - -
Sub-total benefits 302,054 447,351 630,240
General and administrative expenses 266,505 369,163 401,033
Total expenditures 568,559 816,514 1,031,273
Surplus of income over expenditure 1,472,656 1,675,310 1,652,232
Transfer to NHIS Scheme - -233,219 -272,252
Net change in value of investments 872,206 1,123,119 -868,032
Net current year movement 2,344,862 2,565,210 511,948
Net assets at 1 January 3,870,010 6,214,872 8,780,082
Net current year movement 2,344,862 2,565,210 511,948
Net assets at 31 December 6,214,872 8,780,082 9,292,030
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Annex B

Net Assets Statement at 31 December 2005 (cedis million)
(SSNIT Annual Reports)

2003 2004 2005

Long term investments
Equities 1,722,275 3,233,193 2,825,402
Corporate loans 278,798 565,602 980,741
Bonds (Government, HFC) 203,893 154,983 171,682
Sub-total 2,204,966 3,953,778 3,977,825
Student loans 803,903 941,800 1,147,780
Property 296,551 282,407 279,078
Real estate under construction 508,224 621,204 706,372
Sub-total 804,775 903,611 985,450
Associated units 35,212 47,193 92,768
Sub-total long term investments 3,848,856 5,846,382 6,203,823
Property, plant and equipment 78,923 96,898 85,650
Sub-total 3,850,859 5,848,386 6,205,828

Current assets

Stock 4,003 4,940 5,956
Debtors 123,732 138,173 190,898
127,735 143,113 196,854

Short term investments
Term deposits/Treasury bills 1,802,665 2,544,258 2,878,004
Other 547,322 409,053 227,374
Sub-total short term investments 2,349,987 2,953,311 3,105,378
Cash and bank balances 15,609 7,127 55,922
Sub-total current assets 2,493,331 3,103,551 3,358,154
Total assets 6,421,110 9,046,831 9,647,627
Current liabilities 206,238 266,749 355,597
Total assets less current liabilities 6,214,872 8,780,082 9,292,030
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Annex C

2005 Actuarial Valuation Mortality Table
(Table applied in 2005)

Probability of death Probability of death
(per 1000) (per 1000)
Age Males Females Age Males Females
0 91.375 79.5%4 50 13.865 10.647
1 19.655 20.986 51 14.900 11.436
2 10.095 11.128 52 16.035 12.305
3 6.415 7.143 53 17.260 13.254
4 4.545 5.060 54 18.580 14.292
5 3.460 3.815 55 20.015 15.421
6 2.770 3.009 56 21.560 16.659
7 2.310 2.461 57 23.230 18.008
8 2.005 2.082 58 25.030 19.476
9 1.810 1.823 59 26.970 21.064
10 1.700 1.654 60 29.070 22.802
11 1.660 1.564 61 31.325 24.680
12 1.690 1.545 62 33.755 26.727
13 1.780 1.594 63 36.370 28.945
14 1.905 1.694 64 39.180 31.342
15 2.070 1.843 65 42.210 33.940
16 2.265 2.032 66 45.455 36.757
17 2470 2.242 67 48.945 39.804
18 2.680 2.471 68 52.690 43.091
19 2.895 2.700 69 56.705 46.648
20 3.100 2.929 70 61.015 50.484
21 3.290 3.158 71 65.620 54.621
22 3.475 3.367 72 70.555 59.087
23 3.640 3.557 73 75.830 63.884
24 3.795 3.736 74 81.465 69.060
25 3.940 3.886 75 87.480 74.617
26 4.085 4.035 76 93.905 80.583
27 4215 4.155 77 100.735 86.980
28 4.345 4.265 78 108.015 93.846
29 4.485 4.374 79 115.750 101.183
30 4.630 4.474 80 123.960 109.039
31 4.780 4.564 81 132.670 117.416
32 4.945 4.664 82 141.890 126.352
33 5130 4.764 83 151.645 135.869
34 5.335 4.884 84 161.940 145.977
35 5.560 5.004 85 172.790 156.704
36 5.815 5.144 86 184.210 168.072
37 6.095 5.304 87 196.200 180.080
38 6.410 5484 88 208.780 192.749
39 6.760 5.694 89 221.945 206.088
40 7.150 5.934 90 235.685 220.097
41 7.580 6.203 91 250.005 234778
42 8.050 6.513 92 264.895 250.128
43 8.575 6.853 93 280.345 266.130
44 9.145 7.242 94 296.325 282.772
45 9.775 7.671 95 312.825 300.034
46 10.455 8.151 96 329.815 317.877
47 11.205 8.690 97 347.260 336.272
48 12.020 9.279 98 365.125 355.176
49 12.900 9.928 99 1000.000 1000.000
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