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The EI Value Chain 



AFROSAI-E EI Guideline

3rd Edition November 2023 – EI Guideline link

https://afrosai-e.org.za/wp-content/uploads/2023/11/AFROSAI-E-Extractive-Industries-Audit-Guidelines_Nov-2023.pdf


Investment considerations

Asset mix and diversification

Considerations
❖ Investment mandate
❖ How much should be invested in equity, bonds, and real estate?
❖ Investment timeframe – long-term vs short-term.
❖ How much risk can (is) be assumed to pursue a high return?
❖ What is the acceptable level of risk for the investor?
❖ Who is responsible for setting limits, the fund/asset manager or the investor?
❖ Should it be managed passively (replicate index/reference benchmark) or should 

there be a mix of passive and active management?
❖ Essential to invest in such a manner that considers risk and return.
❖ Diversification “Don’t put all the eggs in one basket”



Natural resource revenues invested by many SWF 

Our Members | IFSWF Sovereign Wealth Fund Institute - SWFI (swfinstitute.org)

https://www.ifswf.org/our-members
https://www.swfinstitute.org/


Investment mandate

• Well-defined investment mandate

• Ideally long-term perspective

• Clear risk-taking limits

• Clearly defined roles and responsibilities of the investor and the asset manager

• Defined geographies, asset classes, deal types and capital structure

• Diversified and adaptable to the changing environment

Investor vs Fund manager



Asset Classes

Equity
Fixed 

Income
Real 

Estate



Asset Mix – Pula Fund Botswana



Asset Mix – GIC Singapore

Home | GIC

https://www.gic.com.sg/


Geographic 
Mix of the 

GIC’s Portfolio 
as of March 

2023



GIC’s Infrastructure Investments



GIC diversified 
infrastructure 

portfolio across 
regions and 

sectors



Asset mix - Nigeria
Nigeria’s FGF and SF managed by Nigeria Sovereign Investment Authority



Nigeria’s infrastructure investment

Nigeria Infrastructure Fund



Ghana Stabilisation Fund and Heritage Fund

09.04.2024

Ghana Petroleum Management Fund Audit Report 2022

https://audit.gov.gh/files/audit_reports/Report_of_the_Auditor-General_on_the_Management_of_Petroleum_Funds_for_the_period_1_January_2022_to_31_December_2022.pdf


GPFG of Norway’s Asset mix and 
key figures 2023

NBIM Annual Report 2023

https://www.nbim.no/en/publications/reports/2023/annual-report-2023/web-report-annual-report-2023/


Despite weaker 
valuations, GPFG’s 
rental income was 
stable from 2022 to 
2023 and contributed 
3.4 percentage points 
to the return for the 
year.



Risk management and volatility

The risk in the Norwegian fund is driven largely by the share invested in 

equities and how much equity prices fluctuate. 

Movements in interest rates, credit risk premiums, and exchange rates 

will also affect risk, as will changes in the value of investments in unlisted 

real estate and renewable energy infrastructure. 

As an investor, NBIM/the fund manager needs to have good systems for 

analysing and managing the risk in the fund. Measuring the risk to which 

the fund is exposed is a challenge. To obtain the broadest possible 

picture, NBIM uses a variety of analyses and calculations. 



Risk management and volatility

NBIM monitor the fund’s concentration risk, 
expected fluctuations in markets and fund value, 

factor exposures and liquidity risk. They also 
perform stress tests and hypothetical scenario 

analyses on the portfolio. Some investment 
strategies expose the fund to an increased risk of 
rare but large and to some extent unpredictable 

losses. NBIM closely monitor exposure to 
strategies of this type.

Expected absolute volatility is a measure of how 
much the annual return on the fund’s 

investments can normally be expected to 
fluctuate. This is calculated using standard 

deviation based on a three-year price history. 
The fund’s expected absolute volatility was 10.3 

percent at the end of 2023, or about 1,620 
billion kroner. In other words, the value of the 

fund can be expected to fluctuate by more than 
1,620 billion kroner in one out of three years.



EXPECTED ABSOLUTE VOLATILITY FOR GPFG



GPFG’s Benchmarks

Listed equity and bonds

Benchmark Total listed Invested by GPFG

FTSE Global All 
Cap

9,191 listed companies 8,859 listed companies

Bloomberg 17,565 bonds from 2 398 
issuers

6378 bonds from 1,290 
issuers



Limits and risk exposure



Risk analyses

• Scenarios on hypothetical situations – GPFG’s analyses below shows three scenarios 

that could have a significant adverse impact on the fund’s value over time.

Sensitivity analyses



Derivatives

Financial derivatives



Derivatives
Financial derivatives



Return methodology

Time-weighted rate of return methodology is applied

Fair value of holdings is determined at the time of cash flows 

into and out of the asset classes and the fund as a whole. 

Geometric linking of periodic returns is used for longer return 

periods. Returns are calculated net of transaction costs, non-

reclaimable withholding taxes on dividends and interest, and 

taxes on realised capital gains.



Fair Value

Definition IFRS 13 Fair value measurement

Fair value, is the price that would be received to sell an asset or paid to 
transfer a liability in an orderly transaction between market participants at 
the measurement date.

Fair value for majority of the assets and liabilities is based on quoted 
market prices or observable market inputs. If the market is not active, fair 
value is established using standard valuation techniques. 

Estimating fair value can be complex and requires the use of judgement, 
particularly when observable inputs are not available. 



Fair value hierarchy

Assets and liabilities in 
the investment portfolio 
are classified in the three 

categories in the fair 
value hierarchy. 

Classification is 
determined by the 
observability of the 

market inputs used in the 
fair value measurement.



The fair value hierarchy

The three categories

Level 1 comprises assets that are valued based on 
unadjusted quoted prices in active markets. An active 
market is defined as a market in which transactions 
take place with sufficient frequency and volume to 
provide pricing information on an ongoing basis.  

E.g. New York Stock Exchange (NYSE), Johannesburg 
Stock Exchange (JSE), BSE (Bombay Stock Exchange) 



The fair value hierarchy

The three categories

Level 2 Assets and liabilities are valued using 
models with market inputs that are either directly 
or indirectly observable, Inputs are considered 
observable when they are developed based on 
market data reflecting actual events and 
transactions.



The fair value hierarchy

The three categories

Level 3 Assets classified as Level 3 are valued using 
models with significant use of unobservable inputs.

Inputs are considered to be unobservable when 
market data is not available, and the input is 
developed using the best available information on 
the assumptions that market participants would 
use when pricing the asset.



Valuation Assessment (analyses)

DCF: Discounted Cash Flow (Net present value)

Price/Earnings ratio (P/E)

Price/Book ratio (P/B)

Modified Duration for bonds 



Discounted Cash Flow

DCF Valuation Model

In the context of evaluating corporate securities, the net present value calculation is often called discounted cash 

flow (DCF) analysis. It’s the method used by investors to compare the NPV of a company’s future DCFs with its 

current price. 

This concept is the basis for the net present value rule, which says that only investments with a positive NPV 

should be considered (applies to the initial stage when investing). 

Source: Investopedia



DCF – NPV 

A simple example in excel

Source: Investopedia



DCF Model - Net Present Value

A negative NPV shows that the expected rate of return will fall short of it, meaning that the project will not 

create value.

The discount rate is central to the formula. It accounts for the fact that, as long as interest rates are positive, a 

dollar today is worth more than a dollar in the future. Inflation erodes the value of money over time. 

Meanwhile, today’s dollar can be invested in a safe asset like government bonds; investments riskier than 

Treasurys must offer a higher rate of return. However, it’s determined, that the discount rate is simply the 

baseline rate of return that a project must exceed to be worthwhile.

For example, an investor could receive $100 today or a year from now. Most investors would not be willing 

to postpone receiving $100 today. However, what if an investor could choose to receive $100 today or $105 

in one year? The 5% rate of return might be worthwhile if comparable investments of equal risk offered less 

over the same period.

If, on the other hand, an investor could earn 7% with no risk over the next year, then the offer of $105 in a 

year would not suffice. In this case, 7% would be the discount rate.

Source: Investopedia       



Price Earnings Ratio 

The P/E ratio is one of many fundamental financial metrics for evaluating a company

✓ It indicates investor expectations, helping to determine if a stock is overvalued or undervalued relative 

to its earnings. The P/E ratio helps compare companies within the same industry. 

✓ To get a general idea of whether a particular P/E ratio is high or low, compare it to the average P/E of 

others in its sector, then other sectors and the market.

Source: Investopedia       



Price Book Ratio 

• Many investors use the price-to-book ratio (P/B ratio) to compare a 
firm's market capitalization to its book value and locate undervalued 
companies. This ratio is calculated by dividing the company's current 
stock price per share by its book value per share (BVPS).

• The market value of equity is typically higher than the book value of a 
company's stock.

• The price-to-book ratio is used by value investors to identify potential 
investments.

• P/B ratios under 1.0 are typically considered solid investments by 
value investors.

A good P/B ratio is relative to a business and its industry. Source: Investopedia    



Price Book ratio 

Example of how to use P/B ratio

Source: Investopedia       



Modified Duration

Modified duration is a formula that expresses the measurable change in the value of a security in response to a change in 

interest rates. Modified duration follows the concept that interest rates and bond prices move in opposite directions. This 

formula is used to determine the effect that a 100-basis-point (1%) change in interest rates will have on the price of a bond.

Duration measures a bond’s or fixed-income portfolio’s price sensitivity to interest rate changes.

• As a bond's maturity increases, duration increases, and as a bond's coupon and interest rate increases, its duration 

decreases.

• Most often, when interest rates rise, the higher a bond’s duration, the more its price will fall.

• Time to maturity and a bond’s coupon rate are two factors that can affect a bond’s duration.

• Modified duration is an extension of the Macaulay duration, and in order to calculate modified duration, the Macaulay 

duration must first be calculated.

• Macaulay duration calculates the weighted average time before a bondholder receives the bond's cash flows.

Source: Investopedia

Fixed Income (bonds)



Modified Duration

Time to maturity: The longer the maturity, the

higher the duration, and the greater the interest

rate risk. Consider two bonds that each yield 5%

and cost $1,000 but have different maturities. A

bond that matures faster—e.g., in one year—

would repay its true cost faster than a bond that

matures in 10 years. Consequently, the shorter-

maturity bond would have a lower duration and

less risk.

Coupon rate: A coupon rate is the
nominal yield paid by a fixed-income
security.

A bond’s coupon rate is a key factor in
calculation duration. If we have two
bonds that are identical with the
exception of their coupon rates, the
bond with the higher coupon rate will
pay back its original costs faster than
the bond with a lower yield. The higher
the coupon rate, the lower the duration,
and the lower the interest rate risk.

Time to Maturity and Coupon rate

Source: Investopedia

https://www.investopedia.com/terms/c/coupon-rate.asp


INVESTMENT RISK



GPFG’s credit risk



Counterparty risk



Pula Fund’s credit risk



Pula Fund’s credit risk criteria

Rating agencies



Risk and Return on investments



GPFG 2023 Total return 16 %



Performance measurement

Rate of return

Calculates rates of return based on investment-related changes in an account's value over a 

specified time period. In that situation, the account's rate of return during evaluation period t 

equals the market value at the end of the period (MV1) less the market value at the beginning of 

the period (MV0), divided by the beginning market value. That is,

Source: Investopedia



Performance measurement

Total Rate of return

The total rate of return measures the increase in the 

investor's wealth due to both investment income (for 

example, dividends and interest) and capital gains (both 

realized and unrealized). The total rate of return implies 

that a dollar of wealth is equally meaningful to the 

investor whether that wealth is generated by the secure 

income from a 90-day Treasury bill or by the unrealized 

appreciation in the price of a share of common stock.

Source: Investopedia



Performance measurement

Time-weighted rate of return (TWR)

A measure of return that reflects the compound rate of growth over a 

stated evaluation period of one unit of money initially invested in the 

account.

The formula for TWR is:

Source: Investopedia



Performance measurement
Money-weighted rate of return (MWR)

Where m is the number of time units in the 

evaluation period (for example, the number 

of days in the month) CFi is the ith cash flow 

L(i)is the number of time units by which the 

ith cash flow is separated from the 

beginning of the evaluation period

Note that R is expressed as the return per 

unit of time composing the measurement 

period.

The money-weighted rate of return (MWR) measures 

the compound growth rate in the value of all funds 

invested in the account over the evaluation period. In 

the corporate finance literature, the MWR goes by the 

name internal rate of return, or IRR. Of importance for 

performance measurement, the MWR is the growth 

rate that will link the ending value of the account to its 

beginning value plus all intermediate cash flows. With 

MV1 and MV0 representing the values of the account 

at the end and beginning of the evaluation period, 

respectively, the MWR is the growth rate R that solves 

the equation

Source: Investopedia



TWR vs MWR

comparison

The MWR represents the average growth rate of all money invested in an 
account, while the TWR represents the growth of a single unit of money 
invested in the account. 

Consequently, the MWR is sensitive to the size and timing of external cash 
flows to and from the account, while the TWR is unaffected by these flows. 

Under "normal" conditions, these two return measures will produce similar 
results. However, when external cash flows occur that are large relative to 
the account's value and the account's performance fluctuates significantly 
during the measurement period, then the MWR and the TWR can differ 
materially.

Source: Investopedia



Annualised rate of return
Geometric mean return – chain-linking method

Rates of return are typically reported on an annualized basis, which allows for easy comparisons between different funds. 

The annualized return represents the compound average annual return earned by the account over the evaluation period. 

The calculation is also known as the compound growth rate or geometric mean return. An annualized return is computed 

by employing the chain-linking method and raising the product of the linking to the reciprocal of the number of years 

covering the evaluation period (or equivalently, taking the appropriate root of the linked product, where the root is the 

number of years in the measurement period).

If in years 1, 2, and 3 of a three-year measurement period, an account earned –4.7%, 9.5%, and –2.0%, respectively, then 

the annualized return for the evaluation period would be

ra = [(1 – 0.047) x (1 + 0.095) x (1 – 0.02)]1/3 – 1

= 0.0075 or 0.75%

If twelve quarterly returns had been available for the account instead of three yearly returns, then those quarterly returns 

would have been similarly linked and the cube root of the product would have been calculated to produce the account's 

annualized return over the three-year period. 

Source: Investopedia



GIC’S ANNUALISED REAL RATE OF RETURN



GIC’s Comparison on real rate of return



Audit considerations

❖ Understand the mandate and asset mix (stated in the law, regulation, policies, and instructions). 

❖ Is the fund manager investing within the risk and other limits set by the investor? (Should not invest 
beyond the mandate).

❖ Are there many derivatives in the portfolio that rather increase the risk than hedge the risk?

❖ Is there any benchmark in the mandate to measure against the portfolio’s performance (risk and 
return)?

❖ Understand the governance structure. Are there any related party issues? 

❖ Is the selection of the (external) fund manager (s) well documented and without any conflict of 
interest?

❖ Is the management fee acceptable compared to the size of the fund? Understand the valuation of 
the fund as it determines how capital gain/loss will be reflected in the financial statements. E.g. are 
the financial instruments recognized at market value or historical cost. (Understand the valuation 
policy)

❖ How is the value of real estate calculated? At cost or used specialist to evaluate?



Audit considerations

❖ Does the fund manager produce financial statements with disclosures and provide analyses with key 
figures?

❖ What kind of reporting framework is the fund manager applying in preparing the financial 
statements? (IFRS, National General Accounting Principles, IPSAS or Cash)

❖ Who is auditing the fund or the investments? If private audit firm is auditing, study the audit opinion 
and identify if there are any “key audit matters”. 

❖ Does the SAI has mandate to audit the fund/investment portfolio’s all audit types?

❖ Identify the IT systems that the fund manager is using, e.g. the portfolio system and IFMIS (If the SAI 
is the external auditor). Assess that general IT controls are effective and then consider application 
controls, ref. ISSAI 2315. 

❖ Does the fund manager have appropriate risk management IT systems?

❖ How are the transactions captured in the IT systems? Should be as much automated as possible.

❖ Understand the extent of manual transactions and assess whether there is a risk of overriding the 
controls, e.g. for payments and market values.



Thank You 



info@afrosai-e.org.za

+27 (0)10 286 0104

www.afrosai-e.org.zaFollow us on:

CONTACT AFROSAI-E


	Slide 1: Investments from EI Revenues, analyses and evaluation   5 April 2024  
	Slide 2: Outline of Session l
	Slide 3:                          The EI Value Chain 
	Slide 4: AFROSAI-E EI Guideline
	Slide 5: Investment considerations
	Slide 6: Natural resource revenues invested by many SWF 
	Slide 7: Investment mandate
	Slide 8:                       Asset Classes
	Slide 9: Asset Mix – Pula Fund Botswana
	Slide 10: Asset Mix – GIC Singapore
	Slide 11: Geographic Mix of the GIC’s Portfolio as of March 2023
	Slide 12: GIC’s Infrastructure Investments
	Slide 13: GIC diversified infrastructure portfolio across regions and sectors
	Slide 14: Asset mix - Nigeria
	Slide 15: Nigeria’s infrastructure investment
	Slide 16: Ghana Stabilisation Fund and Heritage Fund
	Slide 17: GPFG of Norway’s Asset mix and  key figures 2023
	Slide 18
	Slide 19: Risk management and volatility
	Slide 20: Risk management and volatility
	Slide 21:       Expected absolute volatility for GPFG
	Slide 22: GPFG’s Benchmarks
	Slide 23: Limits and risk exposure
	Slide 24: Risk analyses
	Slide 25: Derivatives
	Slide 26: Derivatives
	Slide 27: Return methodology
	Slide 28: Fair Value
	Slide 29: Fair value hierarchy
	Slide 30: The fair value hierarchy
	Slide 31: The fair value hierarchy
	Slide 32: The fair value hierarchy
	Slide 33: Valuation Assessment (analyses)
	Slide 34: Discounted Cash Flow
	Slide 35: DCF – NPV 
	Slide 36: DCF Model - Net Present Value 
	Slide 37: Price Earnings Ratio 
	Slide 38: Price Book Ratio 
	Slide 39: Price Book ratio 
	Slide 40: Modified Duration
	Slide 41: Modified Duration
	Slide 42: Investment Risk
	Slide 43: GPFG’s credit risk
	Slide 44: Counterparty risk
	Slide 45: Pula Fund’s credit risk
	Slide 46:        Pula Fund’s credit risk criteria
	Slide 47: Risk and Return on investments
	Slide 48: GPFG 2023 Total return 16 %
	Slide 49: Performance measurement
	Slide 50: Performance measurement
	Slide 51: Performance measurement
	Slide 52: Performance measurement
	Slide 53: TWR vs MWR
	Slide 54: Annualised rate of return
	Slide 55: GIC’s Annualised real rate of return
	Slide 56: GIC’s Comparison on real rate of return
	Slide 57: Audit considerations
	Slide 58: Audit considerations
	Slide 59:   Thank You  
	Slide 60

