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Abstract

Ghana starts petroleum production and export bssime the third quarter of
2010. The management of the petroleum tax reveauseeén as timely fiscal
policy decisions by the government and its partnengse policy decisions could
either lead to a “blessifigmanaging the revenue well or a “curse”; mismanggi
the revenue, if right decisions are not taken. iBgidlso show that people
commonly misperceive the dynamics of a system whwaking decisions,
resulting to poor outcomes of their decisions.
The following hypotheses were made: first, policyakers in Ghana will
mismanage its petroleum tax revenue through a Ftawise’. Second, policy
makers will misperceive the dynamics of a petroleeconomy while making
spending decisions. Third, misperceptions lead tydical development of the
total capacity utilisation.
A system dynamics model-based experiment was daoig in Ghana to test
these hypotheses. The model behind the experimeptured a simple
macroeconomic dynamics of a petroleum economy, lwhiares some essential
features of Ghana’'s economy. The experiment wapastgd with administering
of questionnaire, interviews and field data. Seléqiolicy makers from the Bank
of Ghana, Ministry of Finance and Economic Plannargl the Parliamentary
Committee on Finance formed the subjects of therxents.
The experimental output indicates a potential faliqy makers in Ghana
managing its petroleum tax revenue well througheidReum Fund. Most policy
makers seemed to have based their spending dexisiorthe Fund inflows,
leading to misperceptions of the dynamics of thérgbeum economy. This
created a cyclical development of the total capaditisation and other economic
indicators. It is recommended that, a PetroleundHrsarestablished in Ghana with
a strong fiscal policy and a discipline commitmatiached to its management.
Key words: Ghana Petroleum Fund, Petroleum Tax Revenuee®yBlynamics, Public

Spending, Total Capacity Utilisation, Mispercepson
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1. Introduction

Countries endowed with natural resource are fac#u ngsource revenue management
problems. These problems are so universal to thkenexf having a whole vocabulary
developed to describe it. Terms like the “resouccese,” the “paradox of plenty,”
“Dutch disease,” “economic indigestion,” “the deecrement,” and even the “banyan
tree problem” have all been used to describe tipesblems, Tsalik (2003). This is
because, in recent years countries endowed witrewirce blessings have continuously
underperformed the natural resource-poor countesmost indicators of progress;
human development index, economic growth, good mg@aree and political stability.
This is also supported by Sachs and Warner (20B¢lfason (2001) named countries
like Nigeria, Iran and Kuwait as examples of coigstrfacing the curse with its gross
domestic product (GDP) remaining the same or grgwstowly after decades of
discovering oil. He also argues that rich countseem to escape this curse, citing
Norway for example. The resource curse is discusgeddetails by Corden and Neary,
(1982); Corden, (1984); Steven, (2003) through‘Engch Disease syndromg”

In order to avoid this curse or syndrome, countfiks Norway, Chile, the State of
Alaska, Venezuela, Kuwait and Oman has establishEdnd with an aim of saving the
excess revenue made in the oil boom periods forgeacbds or future generations or
different purposes, Ugo (2000). He points out tbat,of the above mentioned countries,
only Norway and Chile have managed their Funds while Venezuela did run its Fund
into deficits in 1999. He attributes this to bofte tfiscal policies and discipline attached

to the Fund management by governments. In additiba, loopholes in the Funds'

1 According to Corden and Neary, (1982), the reseeurse (Dutch Disease) occurs when the growth of
the traditional export sector (manufacturing séctdran economy is hindered by the operations ef th
booming sector (resource producing sector). Thiglfaince is attributed to both the spending and
resource movement effects. They divide the boormaty into three sectors such as the booming
sector (resource producing sector) and laggingosgehanufacturing or traditional export sector),
which are the traded goods sectors. The third ésribn traded sector, which supplies the domestic
needs (retail trade, services and constructioi. etc
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revenue allocation mechanisms, the attached Iéigislaand the various political
manipulations affect its management (Econ. Dewvtl Bros., 2005; Eifert et al., 2002;
Gelb and Grasmann, 2008). Despite these challentfes, Petroleum Fund is
recommended as the way forward in minimising tls®uece curse (dutch disease), when
there is a high degree of transparency, strongtutisns and fiscal policy discipline
attached to its management. This attests to whyvBlphas so far managed its Funds to
minimise the resource curse and ensure economigtigi@elb and Grasmann, 2008 and
Ugo, 2000).

In light of the above mentioned challenges facednatural resource countries in the
revenue management, we attempted to investigatéotloeving problematic issues of
concern to Ghana's petroleum revenue managemest; We ask: will Ghana face these
challenges in the natural resource revenue manag@nWe hypothesised that policy
makers in Ghana will mismanage its petroleum taemee through a Fund. This implies
that Ghana will join the unsuccessful stories @ Hund management by these countries;
Venezuela and Oman (Ugo, 2000). The research fdomseh on the rationales behind
the outcomées In adding up to the existing literature on therereue management

challenges faced by natural resource economiet® ldgk next research questions:

Will policy makers misperceive the dynamics of natural resource enie® (petroleum
economy) when making spending decisfni$ yes, will it create a cyclical development
of the total capacity utilisation (total CU)? We poghesised that policy makers will
misperceive the dynamics of a petroleum economynwhaking spending decisions. In
addition, misperceptions of the dynamics of theglettm economy lead to a cyclical in
the total CU. The word ‘misperceptions’ implieg fendency of experiment subjects to
base their decisions on too simple mental modefsisT deciding on annual budget
deficit payments based on the Fund inflows (petnolé¢ax revenue) and also failing to
recognise the dynamics of the economy. These dysaimcludes: first, the influence of

the multiplier effect (ME) on the economy. Secoti, delay time between the domestic

2 Qutcomes are the results of experiment or thersbdesubjects’ behaviours.

% Policy Makers refer to the subjects of the experits.

* Public Spending Decisions are the decided budefétits payment decisions made by the subjecthef t
experiments. Other spending decisions are intgrnadide by the model.
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market demands (DMD3jnd production capacity (PC). Third, the feedbeffkcts of

subjects” decisions on the development of totahciéyp utilisation (TCU) and other

indicators.

The two hypotheses on misperceptions surroundiegdipg decisions and leading to
cyclical development of TCU were motivated by thetedies (Moxnes and Jensen,
2009; Moxnes, 2004, 1998b, Rouwette et. al., 2@0@4; Sterman, 1989). It is explained
that people commonly based decisions on too sim@etal models. By doing so, they
fail to recognise the dynamics and the feedbaclkcsires of the systems that their
decisions affect. In an experiment conducted by hex(1998b) explained the role of
misperceptions of bioeconomics thus, how subjedégisions based on static mental
models led to the overexploitation of renewableueses. In addition, Sterman (1989)
attributed the poor performance of subjects in mremtory management experiment
‘Beer Distribution Game’ to the misperception oéddack. Thus, subjects’ insensitivity
to the feedback from their decisions to the envitent in which, they operate. From
these experimental outcomes and the challenged fac@atural resources countries, to
investigate the tendency for policy makers in Ghemanisperceive the dynamics of a

petroleum economy and its possible implicationsasth pursuing.

In addressing the research questions, a simpleo@e@nomic model-based computer
experiment was carried out in Ghana. This involgetected policy makers from these
bodies; the Bank of Ghana, the Parliament, and s#iiof Finance and Economic
Planning. They acted as government appointees argehof managing Ghana'’s
petroleum tax revenue through a Fund. This imphesking annual budget deficit
payment decisions (public spending decisions)tstrio be financed from the Fund. A
guestionnaire was also designed to assist in fiqndut the rationales behind subjects’
decisions (appendix IlI). The model captures sonatufes of a petroleum economy,
which are similar to some aspects of Ghana's ecgndbhana was selected as the

experiment based country because it joins the lgetmo exporting countries in the third

® Domestic Market Demands (DMDs) are the total madeenands for the modeled economy. DMDs can
be seen as national demands including both pubtiqavate sectors for any given time.



quarter of 2010. In addition, the issues mentioakdve are of a major concern to the
government of Ghana and its development partnegsidBs, none of the literature on
Ghana’s oil discoveries (Gary, 2009; BreisingealetOsei et al and World Bank 2009),
have made attempt to address the problems of noegptons surrounding spending
decisions as done in this paper. Moreover, thithésfirst experiment to involve real

policy makers of these categories.

The next chapter gives a detail description of thederlying model behind the
experiment. Chapter three explains the experimesigd and hypotheses. Chapter four
presents the experiment results, which indicategptientials for policy makers in Ghana
managing its petroleum tax revenue well throughuadk In addition, subjects’ spending
patterns followed the public expenditure patterhmost petroleum producing countries
in relation to revenue inflows. There was alsoeagideal of misperceptions surrounding
public spending decisions, which resulted in aicgtldevelopment of the total capacity
utilisation. Chapter five discusses the researdbomoes, the responses to questionnaire
and policy suggestions from the policy makers, were involved in the experiment.
Lastly, the paper is concluded with the main figdirof the research work and some
policy suggestions from the policy makers involweexperiment, for a supposed proper
management of Ghana’s petroleum tax revenue.

2. Research Method and Model Description

2.1.Research Method

System dynamics (SD) is a research method, whidharezes learning in complex
systems (Sterman, 2000). Thus its application isstudying and understanding the
dynamics and the complexities of systems; businessnomic, health and others. The
SD method has been applied in several studiesctiitdte the learning of feedback and
delay structures of systems as well as the mispgores of systems (Moxnes and Jensen,
2009; Moxnes, 2004, 1998b; Rouwette et. al., 20@# Sterman, 2000, 1989, Wheat Jr.,
2007). This explains why SD method of researchiag applied in this study; to break
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the myth of misperceptions surrounding public spegdecisions making and petroleum

Fund management.

Moreover, SD method provided us with the modeliogld for developing the mimic
macroeconomic model behind the experiment. Throulgla interactive learning
environment component of the SD method, a compdsed experiment was developed.
This created a platform for the subjects (policykera) to interact with the developed
model and also facilitated the learning aspecthefaxperiment. In addition, SD method
has been used by Moxnes (1982) on designing gowsrtanpolicies for oil production
rates and oil income spending for Norway. He exyglavhy he opted for SD models but
not the existing MSG model, which was not usefuhi® work focus. Our work shares
some similarities with his work with reference toetcomplexity of petroleum tax

revenue spending and its impacts on the macroedordevelopments.

Other research techniques used were; interviewgjaestionnaires. Other issues relating

to the experiment design will be explained in detathe next chapter.

The concept of stocks and flows commonly used enfitbld of system dynamics was
applied in explaining the structural interactionfs tbe model. This concept is well
explained by Sterman (2000) and also used in asidigggssues of misperceptions
(Moxnes and Jensen, 2009; Moxnes, 2004, 1998b tmnch&n, 1989).

2.2 Model Description

After explaining why SD method of researching wdeped. We proceed by explaining
the mimic macroeconomic model behind the experinaadtthe assumptions used in its
building. As mentioned earlier, the model sharesiesdeatures of a national economy
similar to Ghana, our country of study. First, aemwiew of the model is given. This is

followed by a detail model structural descriptidife model is structured as follows: the
multiplier effect structure, the total capacityligition and domestic cost level structure
and the Fund structure. The section is concludati an explanation on why some

features of the economy excluded from the model.



Ghana Petroleum Fund Experiment Rep\%/

2.2.1 Model Overview

A general structural overview of the macroeconomiadel (the assumed petroleum
economy) has been illustratedkig.2.1 As captured in the diagram, subjects’ spending
decisions (decided budget deficit payments) andtgrannually add to spending (TNS)
for the economy. Spending is then divided into msgsicapital investments and
consumption. Both add up to domestic market dem#&DBd4Ds), which is transferred
into the gross domestic product (GDP) through petida capacity and capacity
utilisation. The total output of the economy (GDB)increased at the end of the
economic activity as a multiply change in the aditiotal spending. This is described as
the consumption multiplier or spending effect orltiplier effect (Blinder, 2008). In
short, while spending increases, so does consumptial investments. This tends to
increase total output (GDP), which feeds back i@ economy to increase the next

spending figure in a closed economy.

In the contrastfig. 2.1 shows an opening economy, which is exposed ta cttrapeting
economies. Thus, the domestic market demands dbarproduction sector of the
economy is decreased by imports and increased foyrtsx Both exports and imports are
influenced by the domestic cost level (DCL) in tigla to the prices of the foreign
substitutes. The DCL is subjected to the developnoérthe total capacity utilisation
(TCU), thus an increase in TCU corresponds to arease in DCL. In the long run, the
net balance of imports and exports (trade defioitsurplus) affects the Fund balance
instead of the decided budget deficit payment. Fboad balance is increased by the
petroleum tax revenue, interest on Fund (if posithalance), trade balance (if surplus)

and grants. It is decreased by the trade balahdeficits) as mentioned.

The next section focuses on the assumptions andegagtions applied in the model

structure building.

® Spending refers to all forms of all spending frbath public and private sectors of the economye®th
forms of spending decisions are internally cal@daty the model except the subjects’ spending ibess
(decided budget deficit payment).
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Fig.2.1Mimic Macroeconomic and Petroleum Fund Structure

2.2.2 Model Structures

The model is explained under the three main strastto boost readers’ understanding of
the unique dynamics within each structure andetsvance to the paper. The structural
linkages are identified and explained along. Tleetisn is summed up with an
explanation on the macroeconomic variables thaewet included in the model. Note,
most of the formulas and assumptions used in theéemouilding were derived mainly
from these literature (Ghana Budget Statement, ;20@Qnes, 1982; Sterman 2000; T 21
model and others)
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2.2.2.1The Multiplier Effect Structure

From the Keynesian model of economic activity, mplir effect occurs when output
increases by a multiple of the original changepengling that caused it (Blinder, 2008).
In order to test if policy makers misperceive tlyaamics of a petroleum economy when
making annual spending decisions, we modelled toma@mic dynamics of multiplier
effect and the inherent time delays within such aigits as seen ifig. 2.2 The
multiplier effect {ig.2.2) starts with the yearly subjects’ decisions (decidedget deficit
payment) in billion Ghana cedi (billion GHS)n reality, decided budget deficit payment
(DBDP) takes more than half a year to be effectercapture this reality, the transfer
from DBDP to spending is delayed by half a yeapulgh a variable called budgeted
government revenue from Fund. Spending is the natgr generated revenue of the
economy (both public and private) in addition te #ubjects’ DBDP and constant grants
of 0.898 billion GHS.

Spending (total spending for the economy)

=Spending domestic incofre Budgeted Government revenue from Fund +

Grants

Spending is then divided into normal savings (sgAdapital investments) and total
consumption. First, normal savings are transfeiméal capital investments depending on
the expected capacity cost index (Expected CClpeEted CCI regulates the assumed
constant saving rate of twenty five percent (25%) &€CI. It also ensures a balance
relationship between total capital investments aadnal savings with a time delay of

one year captured by the variable, change in eggeccCI.

Normal savings= spending* saving rate

" Ghana Cedi (GHC) is the currency used in Ghanacase study country.

8 Spending domestic income (internally generatednae) represents the domestic revenue for bottigoubl
(domestic revenue or other government incomes)pandte (the household disposable income) sectors.
This also is the part of the GDP to be spent ferrtbxt economic activity.



Where saving rate=0.25*expected CCI

Expected CCft) = _LIO[Changén ExpectedCCl (s)| ds +Expected CCI §

Where, change in expected CCl= CCIl-Expected C@Gahge time. The change time is

one year.

Capacity Cost Index (CCl)

= Expected CCI*p*(Normal savings /total capital investments-1)]

Wherea= (1-0.2) representing the probability of changeGQ€1 and its long term effect
on expected CCI, which affects normal savings slodrspending through the saving
rate.

The capital investments (Cl) of the two productgectors of the economy formed the
total capital investments (TCI). These sectorsraamed as; the protected sector (p) -
without foreign market competition and competitsector (c) - facing foreign market
competition. The Cl adds up to the capsé&bck for both sectors and then transfer to
production capacity with an assumed constant tdoggomprovement rate of 0.005% in

an exponential growth. The equations below applydit sectors (p & c):

Capital StoclCS (t)

= J[c1(5)-D(s) ds +Cs @

Where, CS § = the initial capital value of 0.5*51.6(billion BS). Depreciation D(s) =
CS* Capital lifetime. A capital lifetime of 15 ye&straight line depreciation method)

was assumed.

Capital Investments (ClI)
=DELAYINF [MAX (C, (CU * CS /CG}+ CS)/ n +D) A, w0, Initial D]
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Where, DELAYINF is the time delay function indiegtthe time for capital investments
to convert into capital stock for production. MAXnEtion prevents a scenario of
negative investments with letter C representingzii® limits of investments (Billion in
GHS) Letter n denotes investments to capital conversion timewaf years. CU-
Capacity Utilisation, CCI- Capacity Cost Index, GSapital Stock. D is the depreciation
and Initial D is the initial depreciation of 2.30Billion GHS. The symbols} and «
denote the investment delay time of one year amdhihd order delay, respectively. The
equation; (CU * CS /CCI — CS)/ n +[@f CI represents the needed capital investments at

any given time.

Production Capacity?C(s)
= Exp (e*(TIME-STARTTIME))*(C§/ CS()*(PCo)

Where, Exp is the exponential growth function iatliig the assumed economic growth
fraction. The lettee is the technology improvement rate of 0.005 per y@alow down
the growth rate of the entire economy. This is bheeathe model does not capture all
aspects of an economy. The equation (TIME-START)I&fiSures that the model
produces differen€ at any given time. CS8) is the capital stock for any given time and
CS(0) is the initial capital stock. PQs the initial production capacity of 17.216 Balfi
GHS (for both sectors). We assumed that the ifBi2aP is the same initial PC.

The production capacity for each sector (p or chudtiplied with its respective capacity
utilisation (CU) to form the production (outputapd c), which add up to the GDP. With
the applied exponent growth functionRC multiplies theGDP to increase the expected
income. The expected income then decreases the @&DBferred into the Unused

Incomé stock through the spending domestic income. THifsaup to grants and the

° Unused income is an assumed portion of the expgéateme not to be spent immediately. This is
different from the normal savings. It also capsutee fact that in reality is not all of the GDRransferred
back into the economy immediately or not.

10



decided budget deficit payment (DBDP) by subjectdarm the spending figure for
another economy activity (multiplier effect).

Equations as follows:

Expected IncomEl (t)

= J':O[changén El(s)| ds +EI (b)

Where, Change in El is the change in expected irc@many given time.

Change in EI(s) = (GDP-El)/expectation formatiormg&). Where, the expectation
formation time is assumed as one and half yeans. ifbdicates the length of time for the
GDP to be transferred into an expected income fpengling. EJ is expected income for
the previous time.

After explaining the first component of spendingrmal saving and the multiplier effect,
next section focuses on the second component-dtfa ¢onsumption (TC) and the
multiplier effect. The TC in addition to the totahpital investments (TClI-capital
inventory) from savings formed the domestic madeiands (DMDs). The DMDs is
shared between the two sectors as; domestic demgpobtected sector) and domestic
demand c (competitive sector). Each sector's denslmte is then divided by its
respective production capacity (PC) to form demamgply ratio, which determines the
indicated capacity utilisation ICU (ség. 2.7). It takes a constant time delay of 0.4 year
for the ICU to be recognised as capacity utilisatzlJ) (actual). This is an assumed time
interval for producers to be informed about marllemand changes in relation to
production capacity as exist in reality. The CUmsltiplied with its respective PC to
form production (p and c), which sums up to the GiI3Ra multiply change for spending

in the next economic activity, thus the consumptrauitiplier. Some keys equations:

Domestic Demand p (demands p)

= T C *consumption fraction p +TCI* Investment framtip

11



Domestic Demand ¢ (demands c)
= DMDs ¢ *(1-Import fraction) + Exports

Demand Supply Ratio DSR (p and c)

= demand / production capacity

Where, DMDs c= (T C *(1-consumption fraction p) €IF(1- Investment fraction c))/
Price Index ¢ The assumed constant fractions of consumptiorirarestments for sector
p were 50% and 20% respectively indicating a larggal share of DMDs for sector but
the same initial values for both Cl c and p. ThdDs c is influenced by the price index
and also the net balance from imports and expditiss explains how the multiplier effect
structure is influenced by other competing econenildis is well discussed in the next
section 2.2.2.2.

In summary, subjects’ decisions add to spendingsingal/investments and total
consumption, which leads to production (GDP). GBRansferred as a multiplier change
in spending for another economic activity (muliplieffect). As stated earlier, the
multiplier effect is influenced by the market pness from other competing economies
because of the features of an opening economy teddehrough the demand c. Thus,
the decrease and increase in demand c by the latcbaof imports and exports. This
effect is transferred to production ¢ and its dbotion to GDP and spending in the long
run. Again, the multiplier effect structure is @laffected by the price index c through
domestic market demands c. These variables; expionports and price index c are
determined by the domestic cost level (DCL), whishinfluenced by the total CU
(national). The total CU is determined by thesaaldes; the demand supply ratio and
the production capacity for both sectors (p andfahe multiplier effect structure. This
indicates the influence of the multiplier effect wariables (imports, exports and PIc) of
the other structurefi¢.2.3) and their feedbacks to the multiplier. These reg@ng

dynamics are further explained in the next section.

12
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Fig.2.2.Multiplier Effect Model Structure

Note: The blue lines represent the multiplier gffeop. Start from spending to trace the
link. The red lines from demand supply ratio t@k@@U and pink lines from PC p and C
to total CU show the influence of multiplier effect total CU and DCL structure. The
red lines from exports, imports and price indexe the variables that influence loop.

2.2.2.2: The Total Capacity Utilisation (TCU) and the Domestost Level (DCL)

Structure

The interactions among the variables of the secoodel structure and how the structure
is influenced or influences others structures ef ttodel; multiplier effectfig.2.2) and
Fund- €ig.2.4) are shown inFig.2.3  As mentioned earlier, the demand supply ratio
(DSR) and production capacity of both sectors urither multiplier effect structure
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(fig.2.2) adjust to form the TCU, which influences DCL without a time delay. This
indicates the rapid effect of total capacity ugéitisn on DCL*. The DCL is divided by an
assumed constant foreign substitutes cost levelnef (US dollar) to form the relative
value of domestic product (RVDP). The RVDP theredmines the effect of DCL on
exports and imports fractions (see time serfes2.9 and 2.10 respectively). These
fractions influence the yearly imports and expdigsres. In addition, exports figure is
restricted by production capacity c. The RVDP o IhDCL also determines the price
index ¢ (PI c). These variable PI c, imports andogts determine the domestic demands
¢, indicating the influence of this structure om tmultiplier effect as mentioned earlier

(feedback). Key equations appliedfig. 3:

Total Capacity Utilisation (TCU)
= (DSRp*PCp+DSRc*PCc) / (PCp+PCc)

Where, the desired PC is (DSRp*PCp+DSRc*PCc) amdattual PC is (PCp+PCc).
For a quick recall, DSR p and DSR c- the demanglsyuatio whiles PC p and PC c -the

production capacity from the multiplier effect stture above.

Domestic Cost Level (DCL)
= effect of TCU on DCL*Expected DCL

Where, TCU is a time serieBg(8) and Expect DCL slows down the effects of DCL on

exports, imports and Pl ¢ with an adjustment tirh&oar years (change time).

Expect DCL(t)

= I:O[Changén ExpectedDCL(s)] ds + Expected DCL (}

19 Total Capacity Utilisation (TCU) refers to the ioatal production capacity utilisation level for hot
sectors (p and c). It can be used to measure #@ployment level of the modeled economy.

" Domestic Cost level (cost of production) usechis tnodel refers to all forms of cost incurred in
producing a product (goods or services). It caa bistermed as national cost level. For exampheua
cost (wages).

14



Where, Change in Expected DCL= (DCL-Expected DQlayige time.

Export Fraction

DELAYINF [effect of DCL on export fractioh, o, I]
Import fraction

DELAYINF [effect of DCL on import fractioi, o, 1]

For the effect of DCL on both exports and imporéstions, see the time series graphs,
fig.2.9and 2.10. The4 symbol is the delay time for exports and import$oas and two
years respectively. This implies that imports resmgoto the changes in DCL more
quickly than the exports. The same first order ydda) was used for both. The initial
fractions (1) for exports and imports were 0.5 ah@228 respectively. These fractions
were estimated based on the initial values of espand imports as 4.3 and 7.1 Billion
GHS. This indicates an initial trade deficit of B#8lion GHS. These assumed figures
were estimated based on the recorded imports apdrexfigures of Ghana for the 2008

(The Budget Statement and Economic Policy for 2009)

Price Index c (PIc)
= DELAYINF= [(1-Import fraction) + Import fractioriRelative value of domestic

product,4, «, ]

Where,the delay timg4) is of one year with a first order delay) and an initial price
index c (1) of one.

The net balance of the imports and exports (tradalss or deficit) affects the Petroleum
Fund balance instead of the subjects” decided buldgieit payment. This leads us to the

next section 2.2.2.3, the Fund structure
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Fig.2.3.TCU and DCL Structure

2.2.2.3.The Fund Structure

As mentioned earlier, the Fund is increased by#aly Fund inflows, which consist of
the petroleum tax revenue, a positive interest ondF grants and the trade surplus. It
should be noted that a negative interest on Funckdses the Fund inflows. The Fund is
decreased by the yearly trade detfcifThis tested the subjects” ability to recognise th
long term economic effect (trade deficit or surplos their spending decisions on the
developments of the Fund. The Fund started witegative balance of 8.2 Billion GHS,
approximately the public debt of Ghana for the eh@008 (The Budget Statement and
Economic Policy for 2009).

The Fund is modelled without any restriction onrgpeg or purpose. This allowed

subjects to manage the Fund based on their owof getrposes and spending strategies.
In reality, the Natural Resources Funds (NRFs) revamally established to serve as
Stabilisation Funds or Savings Funds or for bottppses (Ugo, 2000 and Tsalik, 2003).
In Tsalik (2003), Stabilisation Funds aim at smeaihg out government spending by

transferring excess revenue to the Fund when resqrices are high-booming periods.

2 Trade deficit is when imports exceeds exportscivisire determined the macroeconomic dynamics
captured in the model. Thus, spending influencotgl tcapacity utilisation and domestic cost lewdijch
determine imports and exports leading to the taefieit, which decreases the Fund.
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The transferred revenue is used to support buggetding at times of low prices. This
ensures stability in public spending as against uhpredicted nature of the natural
resources commodity prices (sBg.2.5). On the other hand, the Saving Funds are
described as a “‘rainy day " Fund, storing up Wefalt the future generation or oil down
turn era (Tsalik, 2003). This, he attributes todeeleting nature of natural resources and
that the saved earnings are invested to generat# wealth. Other Funds described as
hybrid type combines both purposes: ensuring syl spending and also saving for

the future generation.

Besides the above mentioned purposes, NRFs caenrthe Dutch disease if the assets
are invested abroad. Investing abroad smoothemetidleexchange rate developments to
minimise its impacts on the non-oil tradable se¢imalik, 2003). This is modelled as the
economic effects of subjects” spending decisiontherdevelopment of the total CU and
domestic cost level, which affects the Fund balandée long term as discussed earlier.
In addition, the NRFs assist countries to ensuaettie resource revenue are spent at the
right time and purpose. In Tsalik (2003), the [Uead-added ™ advantage of the Natural
Resource Funds is that they serve as a compaceé&etgovernment and citizens by

avoiding misappropriation and misallocation of matuesource revenue.

For effective function of NRFs, there must be tpaiency (through the public

involvement) and a strong fiscal discipline attatlie the Fund management (Tsalik,
2003 and Ugo, 2000). Examples of NRFs are; AlagkanBnent Fund, Alberta (Canada)
Heritage Savings Fund, Venezuela’'s Stabilisatiomestment Fund, Chilean Copper
Fund, Norwegian Government Pension Fund and otfesoperations and structures of
these Funds are well discussed by Tsalik (2003).

Key equations applied in the Fund structure are:

Fund USD (t)

= fo[FI(s)- FO(s) ds +FB (b)

17



Ghana Petroleum Fund Experiment Ref Noxrd
Where, FI (s) is the Fund inflows at a given angtifiB (0) is the Fund balance at the

previous time. FO (s) is the Fund outflows- thed&aleficit measured in US dollars,
which is the trade deficit in GHS multiplied by assumed constant exchange rate of
1(USD /GHS).

Petroleum Tax Revenue

= Oil Revenue*Petroleum Tax Rate

Where, oil revenue is the oil production per yeaultiplied by an assumed oil price,
which fluctuates over time to represent the unptedi nature of the oil prices in reality.
For the oil production profile (seég.2.11) and oil price profile (sedig.2.12. The
petroleum tax rate is assumed as forty six peroérthe oil revenue. This captures all
forms of petroleum revenue entitled to the courftgm royalties to corporate tax. The
petroleum tax revenue inflows stop at year 2035.

Interest on Fund

=FB(s)*Interest rate

Where, FB(s) is the Fund balance at any given t@md measured in billion USD. A
negative balance leads to interest on Fund paymdrite positive balance leads to
interest on Fund (receipt). A constant four percgn04% p. a) annual interest rate was
assumed. The investments options or managemetegéas attached to the Fund were
not modelled. This gave subjects the opportunitgdply their own Fund management
strategies.
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Fig.2.5.Nominal and Real Crude Oil (Spot) Prices, 1970-2012 Dollars}?
Source: IMF, World Economic Outlook 2008 and A@O0D9 but sited in York and Zhan

(2009).

13 The crude oil price is defined as the average es\Ml'exas Intermediate, Brent, and Dubai Fatehecrud
oil (York and Zhan, 2009)
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The chapter concludes witfig.2.6, which gives a full view of the underlying mimic

macroeconomic model and the linkages among the theen structures explained above.
In modelling the macroeconomic dynamics of spenditige following economic
indicators were not modelled or assumed to be aatidirst, the real exchange rate was
assumed as constant. Second, the national intatesand inflation were not modelled.
The exclusion of these variables and others waginonise the complexity of the model,
which facilitated the learning nature of the expmmnt. In reality, these indicators play a
critical role in shaping public spending decisio®her things being, the assumptions
used in the model do capture reality to some exwétit reference to the modelled
country, which shares some similarities with Ghasaxplained above. Note: the model
should not be used for economic policy analysigprediction for Ghana. It is highly
recommended that model is understood in the comwffetkte experiment and also use for

learning purposes.

Note: Powersim studio 8 modelling software was usedkveloping both the model and
the experiment simulator in the form of computemga The model was run at a

simulation setting of 0.31625.
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2.3. Time series used in the model

After explaining the assumptions applied in modalding, the following times series

graphs were used in the model. The graphical datee vassumed to capture the

relationship between the indicated variables.

Indicated Capacity Utilisation (p or c)
1.2 4 .= ==
-
1 - .- - =
§ o8 et
06 1 -
— - -
= 04+ P
-
0.2 -
0 ‘ ‘ ‘ ‘ ‘ ‘
0 0.2 0.4 0.6 0.8 1 1.2 1.4
Demand Supply Ratio (p or c)

Fig.2.7.Indicated Capacity Utilisation (p or c)

This is unitless and applied to both sectors. Tiyeu limit of indicated CU was assumed

as 1.26. This limits production capacity even whemands require more. In estimating
the indicated CU, Sterman (2000, page 559) wasnexido.

1.6 -
14 -
1.2 -
1.0 -
0.8
0.6
0.4

fraction

Effect of Total Capacity Utilisation on DCL -

0.8 1 1.2 1.4
Total Capacity Utilisation

Fig.2.8. Effect of Total Capacity Utilisation on Destic Cost Level (DCL)
Upper and lower limits of DCL: 1.71 and 0.37 (ueds$). It denotes the level at which,

DCL adjusts to TCU. The lower limit of 0.37 indiesittthe cost incurred even in the

absence of production.
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Fig.2.9. Effect of Domestic Cost Level on Exporaéion
Upper and lower limits: 0.8 and 0.26 (unitless).isTimplies that exports can not be

increased more than 0.8 of PC even at the lowedt.DC
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Fig.2.10.Effect of DCL on Imports Fraction
Upper and lower limits: 0.88 and 0.4 (unitless).
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Fig.2.11. Oil Production Profile
(Source: estimated from Osei and Domte, 2008)
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Fig.2.12.0il Price Profile
These prices were assumed to capture the fluchsatio the oil prices in reality, see
fig.2.5.

After discussing the model structure, the next tdrafpcuses on the experimental design
and the hypotheses (paper focus). The hypothesdaréner explained through the use of

the casual diagrams.

3. Experimental Design

3.1. The Task

As the experiment attempted to find out the tengdoc policy makers to misperceive
the dynamics of a petroleum economy when makinglipuwpending decisions, a
simulator was developefid.3.2). The simulator (computer game form) was basethen
underlying macroeconomic model explained in chapter This allowed subjects of the
experiment to interact with the model for the léagnpurposes. Subjects played the role
of deciding on the annual budget deficit paymentsr @ period of forty years (2010-
2050). Specifically, they acted as petroleum reeemanagers appointed by the
Government of Ghana to manage its petroleum revémaagh a Fund.

A document on the introduction to the simulatorp@mdix ) was given to the subjects to
read before the experiment. After that, a powentppresentation was made to address

subjects’ issues of misunderstanding and the basscmptions applied in the model
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behind the experiment. Again, subjects were updatedially on the following useful

information on the simulator interfackg(3.2) for a better understanding of the system,

which their decisions affect.

1. Fund Information: oil and gas revenue (petroleusnrevenue) and interest on

Fund, which could be negative (interest paymentg)asitive (interest receipts).
Third, both total inflow and outflow to the Funddasubjects’ decisions were

shown on the same graph. Information on the Futahba was also shown.

. Economic indicators: Per capita GDP (GHS/persoh)s s GDP divided by the
total population with an assumed low exponentialgh rate of one percent (1%
p. a) capturing deaths. Second, GDP growth ratgg@s). Third, GDP debt ratio
(per year). This is the Fund balance divided by @iP. Negative and positive
ratios indicate debt and surplus, respectively. Rmapita consumption
(GHS/Personl/year) that is the total consumptiondény by the total population.
Seefig.3.3 for the model structure for these variables. Fquitie GDP, total
investments, total consumption and total spendiggrés were shown. Lastly,
graphical information was given on domestic cogéll@nd the capacity utilisaton
for both sectors (CU p and c).

. Other information: subjects were asked to enter #mual decisions in the box
named Spending Decision (Bilion GHS)After entering the decisions, they
proceeded to the next year by clicking on the jplaigom. They were not allowed
to change decisions after clicking on the bottoimsTs because in reality budget
decisions made and implemented for the previougsyeannot be changed.
Lastly, the simulator time check was shown to gutde subjects on the periods
within which they were making decisions. This wasportant because the
petroleum tax revenue inflows ended at year 203Bstvtine simulator kept on

running until 2050. This helped in addressing thesgion: will policy makers in

Ghana mismanage its petroleum revenue through d?thus, subjects running

their Fund balance into negatives at the end osittelator.
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There were no ethnical issues to be addressede@shprofile was not recorded because
it was not necessary to the purpose of the expatinffter the introduction to the
simulator, the welcome pagfg(3.1) will appear on the PC screen to subjects. They then
clicked on the bottom “start simulator” and procegdo the decisions making interface,
fig.3.2.

3.2Experiment Payoff (Rewards for Subjects)

Subjects were rewarded at the end of the simul@tw.reward was based on their ability
to maximise welfare. Welfare was defined as an egmjed present value of the total
consumption and the Fund balance. The criterion es®d on an assumption that an
increase in one of the variables leads to a deerefishe other. Thus, for subjects to
increase total consumption demands an increaggeimdgng decisions, which may affects
the economy negatively if care is not taken. Thrgls to decrease the Fund balance in
the long run through the trade deficit as explaieadier. This helped in testing, if policy
makers will misperceive these economic dynamicexgéained more in the chapter two
or the causal diagram loop section. Subjects wasanmded between 40 to 60 GHS. The
reward was only shown at the end of the simulaiig.3.4 shows the modelled structure

for the experiment payoff (criterion) and the apglkey equations:

Payoff
= IF[TIME<N,0, MAX(45,MIN(60,45+0.3*(Criterion-K)/Ko))]

Where, N is year 2050. 1 Ks 500 GHS and s one. The MAX and MIN functions
regulate the payoff amount to fall within 45 to 6@& Whilst, the IF function ensures

that zero is shown on the screen until year 2050 @& simulator).
Criterion

=PV Consumption+ PV Fund USD

Where; PV consumption=
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jt [TotalConsumptio* EXP(-Discaintrate* (TIME - STARTTIME))]

PV Fund USD= [(FundUSD* EXP(-Discauntrate* (TIME - STARTTIME))/exchangeatd

These above equations were applied in the modejgoegate both the total consumption
and the Fund balance to derive the payoff figureteNthe payoff was not used as a

performance evaluation of the subjects.

e
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Fig.3.2.Simulator Interface (Decision Interface)
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Fig.3.4. Experiment Payoff Model Structure

GDP Growth rate

=100*(GDP-Traditional GDP)/Traditional GDP

Where, traditional GDP= DELAYINF(GDR,, « ,GDP/1.03).

GDP is the gross domestic product (total output)tted economy at any given time.
Traditional GDP is the GDP for the previous yeahelsymbols;A and « denote a delay
time of one year and a first order delay, respedyivGDP/1.03- assumed initial GDP.

For other equations, see appendix V.
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3.3 Subject Information and Experiment Setting

A good experiment report does not only depend enattturacy of model behind it but
also the subjects composite. This explains whysth#fs from the following bodies were
selected as subjects of an experiment, which ateetopaddress issues of importance to
Ghana’s petroleum revenue management:

First body: Bank of Ghana. Seven senior staffshef dentral bank were selected from
five different departments. The departments witb t@presentatives were grouped into
one and that led to five groups for the exercidee &xercise took place at a conference
room in the Bank’s premises.

Second body: Parliamentary Committee on Finanben@mbers of the committee in
addition to two clerks formed the parliamentaryecéor the exercise. The six are also
members of Ghana'’s parliament and also represehtittygthe major and minor sides of
the house. The exercise was carried out in theeolif the committee’s chairman.

Third body: Ministry of Finance and Economic Plarmi Eleven staffs of the ministry
were selected for the exercise. They included saumior staffs and seven assistants. The

exercise was carried out at a conference roomeimtinistry’s premises.

In all, twenty four policy makers formed the sultgetor the experiment. The results of
three subjects were excluded because of typogralpdior, which was realised after the
experiment. The results of the remained twenty4oneed a strong basis for making a
conclusion from the experiment results. A singEatment* was given to all subjects. A
greater percent of the subjects had an informedavlegdge on issues concerning Ghana'’s
petroleum revenue management and economics. Aegradérest in the exercise was
shown by all, which led to independent work. Theexkment lasted for an hour at
maximum. It was carried out in the months of Novemto December 2009 at Accra,
Ghana. Since the experiment was a computer-basedagor, laptops were arranged for

subjects.

14 Single treatment implies that the same informatind requirements were given to all subjects.
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After the experiment, subjects were given a questge to answer. This formed the

basis for explaining the rationale behind subjeb&iaviours produced by the simulator.
They were asked about their impression on the whrégcise. After that a debriefing

exercise was carried out to discuss the simulagddwours. In addition, they were given
a debriefing document (appendix IIl), which exptathe outcomes of their decisions and

some of the misperceptions surrounding petrolewmamae spending.

Given the subjects involved, the experiment setivag designed in a form of a seminar
dubbed “oil and revenue management training serhinére seminar began with a quick
introduction to the exercise. Followed by the tragnsession, where subjects interacts
with the simulator, which also formed the experitmdihis was the first time that policy
makers had the opportunity to interact with suctdlof a computer-based model system.
After the training session, a debriefing exercises warried as explained above. In all, the

exercise seemed like a learning experience fostlbgects.

Before the main experiment in Ghana, a pilot expent was carried out in Norway at
the University of Bergen, using the first year neasdtudents of System Dynamics as

subjects. This provided an opportunity for modeifi@tion and validation.

3.2. Hypotheses

H1: Policy makers in Ghana will mismanage its petrleum revenue through a Fund

The primary null hypothesis was formulated basedhencommonly faced challenges of
natural resource endowed countries specificallg, révenue management or the Fund
management challenges (Tsalik, 2003; and Ugo, 2000g null hypothesis (Hlis as
follows:

Hl, FB&~ -1

H1.: FBsz-1
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Where, FB&= -1 and FBs#-1 represent the negative and positive Fund balantes o

subjects at the end of the simulator, respectivélye H} implies that Ghana will
experience the unsuccessful stories of Venezuedaaging its Fund into deficits during
1999 and Oman struggling to ensure a good Funah&al@Jgo, 2000). On the contrast,
the alternative hypothesi$i{,) states that: Ghana will manage its petroleum rmege
through a FundKBs#-1). Thus, experiencing the successful story of coemtlike
Norway and Chile- (Ugo, 2000).

H2: Misperception of the dynamics of a petroleum eanomy when making spending

decisions

The second hypothesis was formulated based ongberteon that people commonly
based decisions on too simple mental models ardl temisperceive the dynamics of
systems (Moxnes, 2004, 1998b and Sterman, 1989h&jerm ‘simple mental model’,

we imply that subjects will focus much on developief the Fund inflows than the total
capacity utilisation (TCU) when making spendingidiens. This hypothesis was tested
by measuring the significant influence of Fund amfs Fls) on subjects’ spending

decisions IPSD;) in a comparison to the total capacity utilisati@iCUg). The TCUgas

fairly represents the dynamics of the system asrites.

H2y: PSD= Flg ot TCUS

H2,: PSDs# Flsnot TCUs

The alternative hypothesidi2,) states that: policy makers will not misperceive t
dynamics of a petroleum economy when making spgndéctisions. Thus subjects tend

to focus more on th€CUs thanFls when making spending decisions.
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H3: Misperceptions of the dynamics of petroleum ecwmmy lead to a cyclical

development in the total CU.

The third hypothesis was also based on the podompeance of subjects, who tend to
misperceive the dynamics of systems when makingsidec(Moxnes, 2004, 1998b and
Sterman, 1989). To test this hypothesis, the aeerstgndard deviationsAEDs) of
subjects’ TUG from the assumed normal TCU of one were meastieelASDsof TCU

of subjects with negatives or positive Fund balangere also measured to understand if
differences exist in misperceptions among the twaugs.(Note the focus is still on the
whole group)The null hypothesisH3) is as follows:

H3o: ASDs of TUCs 21

H3a: ASD; of TUC=1

The alternative hypothesidi8,) is that: policy makers, who do not misperceive th

dynamics of a petroleum economy, tend to have a#maevelopment of the TCU.

The rest of the chapter explains the feedback tstreis that are responsible for the stated
hypotheses. In addition, other interesting dynarmafahie modelf{g.6) and how they are
misperceived are also explained. The section fugkplains the dynamics of the model

as described in chapter two.

3.3 Causal Loop Diagram: Model Feedback Structures

The concept of a causal loop diagram (CLD) is fesqly used in the field of system
dynamics (Sterman, 2000). The concept is applieéxplaining the model feedback
structures in reference to the hypotheses. CLDdisgramming tool used to explain how
system structures are related. The polarity ofrélationship is represented in plus and
minus signs, which indicates whether the relatignsé positive (reinforcing loop) or

negative (counteracting loop). Plus (+) indicatesirecrease in B, which leads to an

increase in C whilst, minus (-) denotes an incréad®, which leads to a decrease in C.
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Again, in the diagrams below, R denotes reinforciogps whilst B represents

counteracting or balancing loop. Below are the lbee#ft loops that explain main

relationships or dynamics of the model in line vilike hypotheses;

Reinforcing Loops- R1 and R2:The Multiplier Effect Loops- Investments/Savingslf
and Total ConsumptiorRQ)

How an increase in spending tends to increasettiex variables in the economic activity
(a cyclical movement) is illustrated ingk3.5. In short, as spending increases so do the
other variables increase. An increase in subjesgending decisions in addition to the
assumed constant grants tends to increase the ireadgsed spending from the previous
economic activity (spending domestic income). Spamthen increases all the variables
in the loops for the next economic activity asdulst; firstly, spending increases savings /
investments (Loofr1), which tend to increase production capacity (BEyugh capital
investments with a time delay of two years. An @ase in PC with corresponding
increase in capacity utilisation (CU) tends to @ase production and gross domestic
product (GDP). The GDP then increases the expeactedne (EI) and multiply spending
for next economic activity.

On other hand, an increase in spending increasascamsumption (Loo®R2), which in
addition to total capital investments increasel tdtemestic market demands (DMDs) for
both sectors. The DMDs then increase through densapgly ratio effect on capacity
utilisation that is the more the DMDs, the more @ig and production with a short delay
time of 0.4 year. Production then increases the Glich multiply spending for the
next economic activity. The time gap between prtidaccapacity adjustments and
demand changes, affects the operations of the tibps:R3 (fig.3.6) andB1 (fig.3.7).
On other hand, loop33 andB1 feedback to either strengthen or weaken multigféct
loopsR1 andR2 through the domestic demand c. This is becausddhestic demand ¢
is influenced by these variables of loop3 andB1; imports and export and price index ¢
since the modelled system is an opened economyje&@s who based their spending

decisions on the Fund inflows, tends not to recegtinis time gap and others dynamics
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within the multiplier loops. This leads to the sedonull hypothesis (H} of

misperceptions. Subjects, who tend to recogniseetldynamics, lower their level of
spending decisions’ aggressiveness. This allow®@éo adjust gradually to demands to

reduce the time gap effect, which is well explaiiredther loops31 andR3.

Multiplier Effect
xpected I.ncnmr—-,...+ Spending Budgeted Gavt
Demestic Income revenue fund
Grants-GHC
EKEY:
+
Total Spendihiz P- Protected Sector
o C-Competited Sector
RI- Multiplier effect (Saving:)
1] Total L )
consumpiion R2I- Multiplier Effect (Consumption)

imvestments’

SAVIDES -‘.‘ 3
7 total domestic
market demand

Demestic

demand P

¥t +

total domestic

# market demand ¢ _

'\IE’ -~

+ H\“

Demestic  _ price index ¢
emand -

RatinC = “imports

Y

exports

Fig.3.5. Multiplier Effect loops- investments/SaginR1) and Total ConsumptiorkRQ)

Reinforcing loop R6: Effect of production capacity on total capacityisétion (TCU)

As mentioned earlier, an increased in savings/imvests (loopR1) increases production
capacity (PC) whilst an increased in total consuompf{loop R2) increases the demand
supply ratio (DS ratio), if demands are greatentR&. Both DS ratio and PC adjust the
TCU. Infig 3.6, the effect of PC on TCU is assumed to be strotiger the effect of DS
ratio on TCU f{ig.3.7). Thus, the reinforcing loofR3 (fig 3.6) is dominating the
counteracting loofB1 (fig.3.7). This decreases the effect of TCU on domestit level
(DCL), which increases exports and decreases hoiborts and price index c to
strengthen the multiplier loop through an increasedomestic demand c. The increased

in domestic demands c tends to increase otherblasian the loopsR1 andR?2).
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demandsupply

ratio ¢ -‘___-‘—h"" demestic g
F. demand ¢
capital ¢ &

total domestic
~~ market demand ¢

demand supply 1 I >
xafip p vroduction e
: . 1-.'.':['-]('.r" L3 [ Rj.‘ eXports A
producticn . b i i A
capacity p » ;

mpaorts price index ¢
fraction

E\ B A exports
T total capacity fraction

utilization /ﬁ\/’
. ot
\ demestic cost relative valoe of

+ level (decl) = ipe-domestic product:

bl-effects of production capacity on tue and del

Fig.3.6. Effect of production capacity on total aajy utilisation (TCU)

Interestingly, the misperceptions of the time ded@yween PC adjustments to demands
by subjects, leads to the shift in the dominanoenftoop R3 to loop B1 as described
below. Again, this shifting of dominance creates tyclical development of TCU (third
hypothesisH3).

Counteracting loop B1:effect of demand supply ratio on total capacityisation

The shift in dominance from the between Id@p to B1 occurs when the increase in
demand supply ratio (DS ratio) is greater than avi@ich increases the TCU and the
domestic cost level (DCL). An increase in DCL tHeads to a decrease in exports and
increase in both imports and price index c. Theatieg net balance between exports and
imports (trade deficit) does not only decrease didimedemand c¢ but also the Fund
balance. In addition, the increase in price indelecreases domestic demand c through
its effects on the total domestic market demand$¥here are time delays within the
adjustment of TCU to DCL, DCL to exports and imgahd back to DS ratio.

On the contrast, there is no time delay betweerathestments of TCU to DS ratio as
compared to TCU to PC in lodp3. This is because it takes a long time for PC fosid
to demands, whilst the impacts of DS ratio are deiickly on the TCU. This makes it
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difficult for subjects who do not recognise thiméi delay when making decisions to

correct the cyclical development of TCU and its atis on DCL, exports and imports as

well as its feedback to the multiplier effect loops

pwudl(‘;:iu: + demand ¢ torsl domestc
=2 g demuandzupply _market demund ¢
rafia ¢ impaoris _+' X
demand:upply ¢
rame p expart:
= i
production = . e
itrp———— a 47
i ra v I--'—lnul Capacily 'Bi i 3
wrlizarion L I
4 +
\ /{/\/
domestic cost relntve valwe of
level fdel) = geedomesic product-

bl-effect: of demand supply cép on trn and ded

Fig.3.7.effect of demand supply ratio on total capacitjistion

Lastly, a full view of the broader feedback struetof model and how they are
interconnecteds shownin Fig.3.8 A failure to recognise these connections and the

dynamics leads to spending decisions, which ceatiécal development in the system.
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4. Experimental Outcome (Results)

H1:
The histogram f{g.4.1) indicates the Fund balances of subjects at thet @nthe
simulator. In addition, the Fund balances of thre¢hbodies engaged in the exercise are

shown. We focused on the collectivity that is thialt outcome for all subjects.

Histogram- Fund Balance

20+
154

10+

frequency

0 T T T T T T T 1
Gl <0 Gl >0 G2 <0 G2 >0 G3 <0 G3 >0 TFB <0 TFB >0

Key Note: G1- Bank of Ghana, G2- Parliamentarians, G3-Ministry of Finance &
TFB: Total Fund Balance
(Positive Fund balance: >0 Negative Fund balance: <0)

Fig.4.1.Subjects’Fund balances at the end of the simulator

Only five out of the twenty-one subjects managed thedRoto negative balances at the
end of the simulator asdicated inFig. 4.1 From this result, we ask: should the null
hypothesisily: FBs<= -1) be accepted or not? Before the answer, One-SarA@st was

performed on subjects’ Fund balances at the emt®tiermine the statistical significance

of H1pas shown iable 4.1below:
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Table 4.1. One-Sample T-Test Statistics

One-Sample Statistics

Sid. Error
N Mean Sitd. Deviation Mean
1=FBE+ -T=FE- 21 52 Ar3 160
One-Sample Test
Test Value = -1
95% Confidence
Interval of the
Mean Difference
i of Sig. (2-taded) | Difference Lower Upper
1=FE+ -T=FE- 8.000 20 (] 1.5 1.13 182

Statistically speaking, with p-value (significance level) =0.00 lower than the critical
alpha of 0.05, we failed to accept the null hypsiheH1,) whilst the alternative
hypothesis Kl1,: FBs#-1) is accepted (Gujarati, 113). The rationales behindehe
outcomes of the experiment are discussed in thecrepter. For more graphs, refer to
appendixV. Fig. 4.2 gives a graphical representation of an averageest#jspending
decisions over time (2010 to 2050) that led toititekcated Fundalances as shown in
Fig. 4.1 above. Interestingly, the unstable spengatterns of subjects (Fig.4.Bllow
the public expenditure patterns in relation to getsm revenue inflows of countries like
Norway, Venezuela, Oman and others from 1981-19¢®, (2000).

Fig. 4.2. Average spending decisions (Decided Budget Deficit) Cagt o coal

spending decisions

so] A mPR ——FB 7004

B.00 - P 8.00 1

sood{ . A ; Al

P T S VL S . 4md '\
s P -'la/_,_,.._\.-_ o i e Lo
004 e A el B
Q.UG—M/\\% y 2.00 {=

1.00 1 & £ ' 100"

0.08 i S~ 0.00

2010 2015 2020 2025 2030 2035 2040 2045 2050
years years

2010 2095 2020 2025 2030 2035 2040 2045 2050

Unstable spending patterns

End of petroleum tax revenues inflows

Keynote: AveDBD: Average spending for all subjeéiB. subject with negative Fund
balance and + FB subjects with positive Fund ba&scG1l to G3- the three bodies
involved in the exercise.
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H2:

Table 4.2 summarised the results of a standardiptfaiitegression analysis, which was
performed to determine the significant influence Fafnd inflows Fls) on average
subjects’ spending decisions as compared to th& tapacity utilisation TCUy).
Subjects were further grouped as: subjects witlatnegyand positive Fund balances, thus
TFB<O(-FB) and TFB>0 {FB) respectively. The purpose here was to understaad

different levels of misperceptions among the subjec

Table 4.2.The Influence ofRls) and [CUs) on average spending decisioASDs) *°

Selection All subj. | Subj. with TFB<O0 (-FB) | Subj. with TFB<O0 (+FB)
No. of subj. 21 5 16
Pearson’s r: Fl 0.619 -0.054 0.642
TCU | 0.358 0.180 0.620
Sig.(1-tailed) r: FI | 0.00 0.368 0.00
TCU 0.011 0.130 0.00
Beta (B): FI | 0.567 -0.095 0.436
TCU| 0.127 0.200 0.390
R® 0.397 0.041 0.522
p-value full model | 0.00 0.450 0.00
t-statistic: Fl 4111 -0.588 3.302
TCU 0.923 1.230 2.952
Std. Error of theg 0.3174 1.13037 0.31039
Estimate

The results from the standard multiple regressioalysis indicates that on an average,
subjects’ spending decisions were significantlyluaficed by the Fund inflows as
compared to the TCU. This implies that, the nulbdiyesis 12,) could not be rejected
at p-value (full model) 0.00, greater than the critiedpha of 0.05, R squared of 0.397

15 The word ‘Influence’ implies the tendency of suttgeto base their spending decisions on Fund irsflow
and failing to recognise the dynamics of the systd@y).
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and Pearson’s r of 0.619 (FI) and 0.358 (TCU). Borhore precise, subjects based

spending decisions on their simple mental moddlihécusing on more Fund inflows,

which prevented them from recognising the develogmaf TCU as hypothesised.
Interestingly, the spending decisions of subjedth wFB were significantly influence by
both theFls and theTCUs at r= 0.642 and 0.620 respectively but still Rk did
dominate. On the contrast, subjects wiB (only five subjects) experienced what we
call: ‘out of control spending misperceptions’. Bhgpending beyond ones means, which
we explained in the next chapter. (Refer to appeNdifor more statistical information).
Fig. 4.3 further explains these relationships between dpgndecisions and Fund

inflows in a comparison to tAECUin a graphical representation form.

Ave DBD - 1.02

= = =AVE FI
6.92 4 -+ 1.01
5.92 | - 1.00
c
=
= + 0.99
m 4,92 4
=
o - 0.98
53.92 -
+ 0.97
2.92 1 L 0.96
1.92 \ 0.95
2010 2015 2020 2025 2030 2035 2040 Zeg?s 2050
All Subjects (Average) y
Fig.4.3.1
8.46 = AVE DBD +FB + 1.02
7.46 - | 101
6.46 -
5 L 1.00
= 5.46
b ; L 0.99
g 4.46 | .
L 0.98
3.46 -
2.46 1 ." r 0.97
1.46 : S ‘ E—— ‘ : : —L o0.96
2010 2015 2020 206357772030 2035 2040 2045 2050
Subjects with FB>0 years
Fig.4.3.2
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3.00 ~

1.00 -~

-1.002010

GHCin Billion

-3.00 A

-5.00

-7.00 - Subjects with FB<O0 years - 0.93
Fig.4.3.3

From fig.4.3 on an average, subjects’ spending decisions chamge frequently in
relation to the development of the Fund inflowsaspared to TCU over time. Thus, as
Fund inflows (Fl) increases so does spending dawsf{Ave DBD) increases even when
TCU>1. In addition, when TCU<1, is still spendingctdeasing instead of increasing.
This indicates misperceptions. The outcomes ofetfvehaviours led to the results shown
for the third hypothesisH3). The dotted line indicates the relationship bemvé&l and
the Ave DBD for fig.4.3.1 to 2.

H3:

Table 4.3 provides a summarised result of one sample T-tasistics, which indicates
the average standard deviations of subjeE@®&Usfrom the normal TCU over time and

their significance levelgfvalues). (Refer, appendix V- for more statistidatia)

Table 4.3.Average standard deviations of subjects

Averages All subj.  Subj. with TFB<O0 (-FB) Subj. with TFB<0 (+FB)
21 5 16

Standard Deviation 0.05 0.04 0.07

p-value (Sig.) 0.24 0.20 0.40
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The results from the T-test indicates that, on\arage, subjects deviated from reaching

the normal TCU at g-value of 0.24 greater tham= 005. This validates the null

hypothesis Ki3p): misperceptions of the dynamics of the petroleesonomy leads to
cyclical development in the TCU. In addition, sudtgewith —FB experienced a high level
of fluctuations in the TCU in a comparison to thagiéh +FB. This implies that each

level of misperceptions has its own impact on teeetbpment of TCUNote: the higher
the deviations of subjects’ TCU from normal TCUe tkess the p-value (significance
level). At p-value of 0.24 for all subjeasnfirms the null hypothesi3his is explained
further throughFig.4.4.1-4 the graphical representation of the average tewm of
TCU and the cyclical development of TCU over timéhwhe corresponding p-values.

= AVE TCU
0.09 - '
. RS - = =AVE TCU-
4 n 1]
00871 | ' i —  AVETCU+
0.07 1
0.06 1 |
c 1
20.05 | 1
% [
+=0.04 1,
0.03 "
1
0.02
0.01 +
0.00 T T T T T T T T
2010 2015 2020 2025 2030 2035 2040 2045 2050
Standard Deviations (TCU) years

Fig.4.4.1
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e v AVe —--pv ——Ave TCU —— Normal TCU
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0.61 - \/
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0.11 ) + 0.97
0.01 ~
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Fig.4.4.3
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= pv TCU- —--pv —Ave TCU- —— Normal TCU

-+ 1.07
+ 1.05
- 1.03

-+ 1.01

-+ 0.99

-+ 0.97

+ 0.95

—- 0.93
2010 2015 2020 2025 2030 2035 2040 2045 2050

Average Subj. with FB<0 (-FB): TCU Vs P-value years

Fig.4.5

(Note, refer to appendix V for individual suppogicases for the results shown above)

5. Discussions

The experimental results are discussed in line wighthree hypotheses. In discussing
these results, we focus much on the rationalemtstthese results. This, we referred to
the information provided by the subjects througl tuestionnaire and the debriefing
time of the experiment. In addition, results arpprted with existing literature as well
as interview proceedings of experts in the field ®hana's petroleum revenue

management.

5.1. H1: Policy makers in Ghana will mismanage itpetroleum revenue through a
Fund

As mentioned in the previous chapter, we failedatwept the null hypothesis at a

statistical significance level of 0.00, lower thidne critical alpha of 0.05. As a standard

rule of thumb, the alternative hypothesis thencisepted (Gujarati, 113). As indicated in
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Fig.4.1, only five out of 21 subjects managed thmd-into negatives, with the rest
recording positive balances at the end of the sitoul This implies that a majority of the
policy makers managed Ghana'’s petroleum revenuthertontext of this experimental
outcome, it can only be deduced that Ghana hagdtemtials of managing its petroleum
revenue through a Fund. In addition, it departenftbe unsuccessful stories of countries
like Venezuela and Oman, which has faced problgmsamaging their Funds well (Ugo,
2000). The result also follows the well known swscstory of Norway-managing its
petroleum revenue well (Gelb and Grasmann, 2008}ikis2003; Gylfason, 2001 and
Ugo, 2000).

With this adage in mind: ‘behind every successfanmthere is a woman'. The next
section focuses on the subjects’ spending decigiwatsresulted to both stories and the
rationales behind these strategies or decisions.m@&stioned earlier, the observed
subjects’ spending patterns (fig.4.2) reflected fhublic expenditure patterns of the
petroleum producing countries in reality. The spegdpatterns also followed the
petroleum tax revenue inflows, modelled to fluctuaver time reflecting the unstable oil
prices in reality (Econ. Devt. and Pros., 2005)isTtreated instability in spending
decisions over time. On average, subjects with thegdalances (-FBs) experienced a
severe instability in their spending decisions otiete as compared to those with
positives (+FBs). The spending instability madejactis with —FBs to spend beyond their
revenue inflows- ‘out of control spending’. Thispdains why they recorded a negative
balance (public debts) at the end thus, mismana@hgna’'s petroleum tax revenue.
Again, subjects with —FBs initially increased spiegdwith the intention of creating the
enabling environment for economic growth as ong¢hem puts it: ‘I start from high
spending to enable me, lay down the foundatiorpfogress. | believe, without deficit
there wouldn’t be effective growthrhis spending strategy failed them, leading to —FBs
as one put it;‘f tried to increase payment but did not helThe strategy signalises
misperceptions that is failing to recognise theaigits of a petroleum economy when

spending.
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On the contrast, subjects with +FBs spent belowdkenue inflows less as compared to
those with —FB. In addition, some adopted a fixgensling rule that is spending only a
portion of the yearly revenue inflows or the Furalalmce (subjects 4 and 16, below).

Below are the some spending strategies of subjatistFBs:

Subject 18:Build reserves to spend during post oil revenog/flyou need to build
locally adsorptive capacity before spending latge’
Subject 4:!Started off by assuming that 60% of the petroleéaxrevenue will be used at
the initial stages. As the oil fund reserves bujilf | increased my spending decisions and
gradually lowered them as the oil production periedeled out’
Subject 3/Main objective was to bring budget-deficits paynse(spending) low so as to
ensure higher inflows into the Fund since after20®&venue from oil cease’
Subject 16:Adopt a fixed budget deficit paymentzrhﬂﬁSofoilrev,budgetdeﬁit]’

The underlying principle for these spending stri@®gvas saving for future generation or
oil down turn era and avoiding aggressive spengtiageases or decreases. This tended to
minimise the cyclical development of their TCUsctgan 5.3) as compared to those with
—FB. These spending strategies further explain thby recorded positive Fund balances
at the end of the simulator. On average, Fund w¥l@xceeded subjects’ spending
decisions explaining why a majority of the subjertsorded +FBs. This follows the
expenditure and revenue patterns of petroleum pinducountries like Norway and
Chile from 1981 to 1999 (Ugo, 2000).

Besides the different spending strategies and Baihehces, we discovered that subjects
were challenged with the following mental model sfigns® to answer before making

decisions: firstly, when to invest more or less aisb when to spend less or more.
Secondly, the aggressiveness level of spendingsidesi that is to what extent should

spending be increased or decreased to minimisecthreomic shocks (TCU).

16 Mental model questions are the questions or issuls answered by subjects mentally before making
spending decisions. These were discovered durindebriefing stage of the experiment.
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Lastly, most subjects increase or decrease speriingpserving the development of

these economic indicators; the GDP growth rate, ga@ita consumption, GDP Debts
ratio and most importantly, the Fund inflows. Faample, subject 23 described what he
observed in course of the experiment ds:observed the path for; per capita

consumption, the GDP growth rate and export-impdoelance’. These variables

motivated desire for high spending sometimes, teado —FB with subject 23 as an
example. On the other hand, only few subjects ekseithe development of other
indicators like TCU and DCL as the base for malspgnding decisions. Since the Fund
balance was influenced by the trade deficit, subj@ere expected to consider these

indicators. Failure to do so could lead subjectsRB when coupled with high spending.

After discussing subjects’ observed behaviours waflierence to the Fund management
and spending strategies, other findings made from ¢xperiments (through the
guestionnaire) are discussed as follows:

First, subjects were asked if Ghana should estalali®etroleum Fund. All subjects
agreed that it should establish a Petroleum Fundhfe effective management of the
revenue. They disagreed on where to establishhigtiver domestic or abroad. Only six
subjects agreed that it should be established ian&tbut not abroad with the reason
being; Ghana is able of managing its petroleum megewell. Their argument is
summarised in a comment by subject 1Mo." We have adequate institutions and
regulations of trust for managing the Fund®n the contrast, majority of the subjects
agreed that the Fund should be abroad. They conynexpressed the fear of political
interference in its management if established irar@@h They also argue that a Fund
abroad serves as safe investments and insulatestoraeonomy against shocks. Subject
18 describes it asYes, This will help create funds that the courday fall on, during
periods of shocks and to finance negative imparntsxgports’.

Subjects recommended that the appropriate institstshould be put in place to manage
the Fund with transparency, public involvement amctountability. It should be
independent from the government to avoid politicaterference. In addition, the

politicians need to have a strong political will &stablish it. This is because in a
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developing country like Ghana, most citizens wél &xpecting the revenue to be spent
now to impact on their lives than to save for tikufe generation when people are
hungry. All the experts and subjects disagreedhan lielief and strongly recommend a
Petroleum Fund establishment based on the abosenga

Secondly, subjects were asked if Ghana should hasending rule, which all agreed.
Mostly shared comment here was: ‘Yes, to avoid oesgary political interference and
misuse of oil revenue for personal benefit of f&ave for future generation’ (Subject
18). These concerns were also shared by some oGltama’s development partners
interviewed in the course of the field work. As ahplomat puts it; ‘Yes. Ghana does not
have enough experience with resource revenue yawvdoad boom and bust spending
cycles, if it is left to year to year decision-madii The temptation to spend is very high’.
This statement explains why subjects with negafiuad balance experienced ups and
downs in the spending patterns (fig.4.2). Withospanding rule, the temptation to spend
is certainly high. In all, it was discovered thatipy makers in Ghana strongly accepted

the concepts of spending rule.

Thirdly, policy makers were asked to list the mictors that influence or may influence
spending of Ghana’s petroleum tax revenue in geathus, rationales behind public
spending decisions;

Development needs; infrastructural gap, socialisesvand welfare issues

Political consideration (desire to win electionflgrublic expectation

Savings for generation and the size of governmeperditure

Economic indicators improvement; growth rate, idlas, GDP debt ratio, non-oil sector
development

Poverty alleviation programmes and population ghow

Stakeholders; Citizens of Ghana, civil society, elegment partners (world bank and
IMF)

Changes in Petroleum revenue inflows (oil produrcdad price changes)
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Among these factors, subjects expressed a greatee about the tendency of public

spending decisions to be motivated by political stderation, thus the desire to win
election. To illustrate this concern, subject 24dmais spending decisions to replicate
the budget deficits figures over time for the goweent of Ghana in the course of
experiments (see, appendix 1V). As explained by, ldiffierent government regimes tend
to reduce budget deficits after elections and eseeit in the election year (1992 to
2009). This explains why subjects agreed on thebéshment of a Fund with a spending
rule to minimise the attitude of spending to wiaations.

In addition, subjects expressed concerns abouinfheence of public expectations on
Ghana’s petroleum revenue spending. As one expéstip ‘in order to get the public
support for the establishment of a Fund, the govemt needs to provide incentives to
the people’.By the word ‘incentives’ he implied improving updhe welfare of the
people to get their support for its establishmemie further recommended that the
citizens of Ghana should be educated on the neleavi® a petroleum Fund.

Lastly, experts interviewed commonly recommended the revenue should not treated
as any other form of government revenue. They destrit as transforming revenue
because of the depleting nature of oil. When asi®nit Ghana experiencing the Dutch
disease syndrome, all disagreed with that asserlibis is because the petroleum tax
revenue is not big enough to appreciate the redtange rate of the country by causing
Dutch disease. In addition, the revenue could kexl us finance the country’s huge
external debts and trade deficits. Instead of a&peing the Dutch disease, it was
discovered that the country could experience amdtren of disease, which we describe
as the tasteful spending disease” 6inaccountable diseaseThis means spending
the revenue on projects, which do not contributenemically to development of the
country. ‘Unaccountable spending diseass”when spending cannot be tracked or in
simple words — the issue of corruption.

The section 5.1 is concluded with a comment frordiglomat as an advice to the
government on the spending decisioRdlling a large government deficit. Aid will also
decline as oil revenue increases. The windfall widk be as great as many expect.

Debate will be between spending on operation/cursgpending to reduce hardships of
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many citizens and investment/capital spending @nastructure that will help grow the

TRy

non-oil economy in the longer term’.
After discussing these issues relating to Ghanatsofeum tax revenue management
through a Fund, the section 5.2 focuses on thelgmolof misperceptions surrounding

public spending decisions in a newly petroleum eocoylike Ghana.

H2: Misperceptions of the dynamics of a petroleumanomy when making spending

making decisions:

Upon a careful observation of subjects’ spendingisiens in a comparison to Fund
inflows and total capacity utilisation (TCU) as shoin Fig. 4.3.1-3 and table 4.2
respectively, we fail to reject the null hypothesiis implies that on an average,
subjects misperceived the dynamics of a petroleaan@ny when making decisions.
This means that spending decisions were signifiganfluenced by Fund inflows as
compared to the development of TCU. This resultinsline with the following
experimental works on misperception of systemsgliaek structures, stock and flow
concept (Moxnes, 2004, 1998b and Sterman, 1989allithese experimental works,
subjects misperceived the dynamics of the modelstems or feedback structures. The
problem of misperceptions occurs when subjects rdakesions based on too simple and
static mental model (Moxnes, 2004, 1998b). Thidde#o failing to recognise the
dynamics of the systems, in which their decisioffisca This explains why on average
subjects’ spending decisions followed the Fundoini as compared to the development
of TCU (Fig.4.3.1-3), which control the modellecbaomy. In this case, the static mental
models of subjects were; spending increases whed kiflows increases or spending
decreases when Fund inflows decreases. This isitgole and an easy feedback rule to
apply when making decisions as compared to tryingrtderstand how TCU adjusts in
relation to spending. Being human, we love to heasy ways of doing things without
sometimes recognising its impacts. This also erplavhy subjects failed to recognise
these dynamics of the petroleum economy as deskciibthe chapter three (section 3.3).
For a quick recap, these dynamics are describédeasnpact of spending decisions on
the multiplier effect, which influence the develogmh of TCU through the interaction
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between production capacity (PC) and demand supity (DS ratio). And also the long
term impacts of TCU on Fund balance through catl$eand trade deficit.

After observing all subjects on average, the negtisn will focus on subjects with +FB
to those with negative -FB. The intention here asekplain the different levels of
misperceptions experienced by subjects when divioed —FB and +FB. It was
discovered that subjects with +FB had a signifidafitence of both Fund inflows and
TCU on their spending decisions (table 4.2) as @meg to those with —FB and all
subjects on average. In reference to the listeddipg strategies (section 5.1), subjects
with +FB understood the dynamics of the systemthéosome extent by increasing or
decreasing spending gradually as they put it- toimise the economic shocks (TCU).
This implies that misperceptions surrounding speqdiecisions can also be attributed to
the aggressiveness of subjects’ spending decisionsddition, as shown in fig.4.3
subjects with —FB even increased spending where thvere negative inflows starting
from year 2032 to 2050. This behaviour can belatted to their desire of improving
upon the economic indicators shown on the simulaidrese indicators influenced
subjects who focused on them when making decigiorspend more to improve upon
them without recognising their decisions’ impacts the development of TCU. In
addition, the problem of misperceptions was mostiyerienced during the periods of the
petroleum tax revenue inflows (2010 to 2035) asoles] in fig. 4.3.1-3.

As mentioned earlier, on an average, subjects misped the dynamics of the

petroleum economy when making spending decisiomzeSnisperceptions of systems
often affect subjects’ performance in an experin{@tuaxnes, 2004, 1998b and Sterman,
1989), the next section of the chapter focusesutwests’ performance, specifically the
development of the TCU.

H3: Misperception of the dynamics of petroleum ecoomy lead to a cyclical
development in the total capacity utilisation (TCU)
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From the observed average standard deviationsbhpéas’ TCU from the normal TCU

(TCU=1), the second null hypothesis could not hected. This indicates that on an
average, subjects who misperceived the dynamitsegbetroleum economy experienced
a cyclical development of TCU (deviating from TCUQ=The continuous deviations of
subjects’ TCU from one indicate poor performance assumed. Subjects’ poor
performance is in line with the poor performancesabjects who participated in the
experiments conducted by Moxnes, (2004), (1998h) 8terman, (1989). Sterman
attributed the poor performance of the subjecthefbeer distribution game’ experiment
to their insensitivity to feedback. Moxnes (1998hls0 attributed subjects’ poor
performance in the renewable resource managememriment to making decisions

based on inappropriate and static mental models.

As shown in fig.4.4 on an average, subjects expeee cyclical developments in the
TCU leading to deviations from TCU=1. As explainadhe previous sections, subjects
with +FB experienced a different level of misperti@ps from those with —FB. These
different levels of misperceptions are also refldcin their performance. As observed
from fig.4.4, subjects with —FB experienced a highel of deviations as compared to
those with +FB. Thep-values of deviations over time were measured towkimow
significant the deviations (1>TCU>1) were. All datitons or change in TCU with @&
value less than one indicates a strong deviationa¥@rage, thp-value was 0.24 greater
than one, which makes it difficult for the null fotpesis to be rejected.

The cyclical development of TCU as mentioned in thapter three (section 3.3) is
because of the shifting of dominance between theforeing loop R3 (production
capacity) and the counteracting loBfr (demand supply ratio). This is attributed to effec
of spending decisions on the multiplier effect.lifgito recognise these dynamics when
making spending decisions tend to shift dominaretevéen R3 and B1. This creates the
cyclical development of TCU. TCU then affects tlstdevel, which influence the Fund
balance in the long run by determining the net fiadabetween imports and exports
(trade deficit). Again, the aggressiveness of spendecisions increases the shift in

dominance (cyclical developments in TCU) and itpacts on the Fund. This explains
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why subjects who strongly misperceived the dynanmo€sthe modelled petroleum

economy of the simulator, tended to record —FB. Axgb focused on the revenue
inflows in the initial stages of the simulator (H@), leading to a high ups and downs
(Fig.4.3).

In summary, on average subjects deviated from trenal TCU (TCU=1) over time
making it difficult for the null hypothesis to bejected as observed from table 4.3 and
fig.4.4. The level of deviations depended on theslleof misperceptions with subjects
with negative balance being the most affected 4#g). Refer to appendix V, for

examples of individual cases explaining the natdingroblems discussed above.

Conclusion

At the end of the experiment, it was discovered padicy makers in Ghana were able to
manage its petroleum tax revenue well through adFurhus, a majority of the
experiment subjects recorded a positive Fund baktat the end of the simulator. This
implies that Ghana has the potentials of followting success stories of natural resources
countries like Chile and Norway (Ugo, 2000). Sutgeability to record a positive
balance depended on their spending strategiesasuspending gradually and saving for
the future. Through the questionnaire and intergiegministered, it was found out that
all the subjects agreed to the establishment ableeim Fund for Ghana but disagreed on
whether abroad or domestic. Majority of them agréed, it should be abroad to avoid
political interference, safe investments and inguthe economy against shocks. All the
subjects also agreed that there should be a sgprdie to ensure discipline in
government expenditure in relation to revenuesowdl. In addition, to minimise the
chances of politically motivated spending decisidhas spending to win elections.
Again, it found out that in reality, Ghana’s pe&wmh revenue spending decisions may be
influenced by development needs, public expectadimh political consideration. Lastly,

Ghana is less likely to experience the Dutch dseamdrome but stands the chance of
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experiencing ‘wasteful spending disease’- spendamgy projects of less economic
contributions.

On average, subjects misperceived the dynamidsegbétroleum economy when making
decisions. Thus, spending decisions were greaflyeinced by the Fund inflows in a
comparison to the development of the TCU. It wascalered that the level of
misperceptions differed from subjects with positiwend balance to those with negatives.
Subjects with negatives experienced a level of ersgptions, which was difficult to be
explained but it can be attributed to the aggresssgs of their spending decisions. This
is because on an average, they recorded highl isgending decisions and even at times
of negative Fund inflows from 2035 to 2050. Intéregy, subjects with positive
balances experienced less level of misperceptidhs. implies that they observed the
dynamics of the petroleum economy to some exteiridisated in the table 4.1 but still
their spending decisions were also influenced bgdFunflows greatly. It can also be
linked to the aggressiveness of their spendingsda®ts (gradual spending approach). In
all, it was discovered that subjects’ levels of peixeptions also depended on the

aggressiveness of spending decisions as mentidioee a

In general, subjects who misperceived the dynandtsthe petroleum economy
experienced a cyclical development in the TCU, thegiations from a normal TCU of
one. Subjects with a negative balance experieruethighest deviations as compared to
those with positive balances. This indicates thi#&rent levels of misperceptions lead to
different developments of TCU. It was found outtthabjects who failed to recognise
these modelled dynamics; spending influence omtbkiplier effect and the shifting of
dominance between production capacity and demapplystatio, tend to experience the
cyclical development of TCU. And its long term effe on the Fund balance through

trade deficit.
Looking at the experimental outcomes; misperceptisarrounding public spending

decisions making and the development of TCU andldhg term effect on the Fund

development- it will be more appropriate that fertstudies are carried out to explore the
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following; first, if policy makers will tend to mgerceive other macroeconomic dynamics
when making decisions and how these misperceptopact on the natural resources
blessed economies as well as the revenue managé@rugat). Second, as suggested by
subjects, the underlying model assumptions shoealdxpanded to include the following

macroeconomic indicators; inflation, interest rated real exchange rate for economic

analysis for Ghana, the new petroleum producingntgwand others.

Appendix I: Experimental Instructions.

Paper No: One PC No:
Introduction to simulator

You have been appointed by the President to maBagea’s oil revenue - in a simulator
of the national economy. Your task is to decideyearly budget deficit to be financed
mainly by oil and gas tax revenue over the peridt02o 2050. Your goal is to maximise
welfare for Ghana over those 40 years. You will geteward varying from 30 to 60
Ghana Cedi depending on how high welfare you obtdielfare is measured by the
present value of consumption over the 40 year deplas the present value of a fund
held abroad.

The simulator

The simulator represents a national economy sirtoldihe one of Ghana. The country is
just starting to produce and export oil. Oil protlue is expected to last for twenty to
thirty years. At peak production governmental oitlaas tax incomes are expected to be
nearly 4.0 billion US dollars per year, if we assuan oil price of 100 USD/barrel. The
exact amount of petroleum tax revenue is revealegr Yoy year as the simulation
progresses. The country also receives a fixed atmalugrants every year (900million
GHSlyear). These grants are automatically speit yaar and are outside your control.
Your only decision is the size of the budget deéf{8pending Decision as indicated on
the decision interface)You can not control the national cost level, whieflects wages,
prices and capital costs. This cost level is assutoencrease whenever the production
sectors of the economy have a capacity utilisatioove normal. The cost level declines
whenever the capacity utilisation is below normal;which case capacity utilization
indicates unemployment. Note: You cannot use paicé wage controls. Nor can you
influence costs by changing the exchange rate. dioplicity we assume that the
exchange rate is fixed (1 GHS corresponds to 1 &Jianl.

The underlying macroeconomic model is split in teectors: one which faces no

competition from abroad and another which compet#ls imported products and also
produces for export markets. The model capturedymtmn capacity and production,
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which determines GDP and income, and it also, tatiesi consumption and investments
as well as imports and exports. When income or eudgficit changes, total spending
changes after a time delay. Investments refledh lpobduct demand and total national
savings. Imports depend on domestic demand andatienal cost level. Exports depend
on the cost level and the production capacity ef tcbmpeting sector. It takes several
years before the full effects of cost changes Beewved in imports and exports.

The simulator does not distinguish the public angape sector except for the budget
deficit that you control. This means that the fatmtoad represents all debts and savings
abroad. Historically the country has been a netdvegr such that the fund starts out with
a negative value in 2010. There are three incomsasis that flow into the fund: tax
revenue from oil and gas production, grants reckigad interest payments with a fixed
interest rate of 4 % p.a. (negative inflow when filned is negative, denoting debts). The
outflow from the fund is made up of the trade defweasured by the value difference
between imports and exports.

The following aspects are not covered by the mobet. cost level only captures changes
in costs relative to other countries; there is eoeayal price inflation in the simulator.
Abroad prices for exports and imports are assunwtstant. There is no short-term
business cycle activity in demand for export prasucom other countries or in the
supply of imports from abroad. The only source xteeal variation is the uncertain oil
and gas tax revenue. The oil producing sector isaptured by the simulator; focus is on
spending of oil and gas tax revenue.

The PC screen shows important economic indicat®they develop from year to year.
You may ask clarifying questions about definitiobsgt should not discuss decisions with
others. Note that in the figures, scales adjusbraatically over time. When you have
reached year 2050, please do not touch the PC ang. Mou will now see on the screen
how much you have earned. Please fill in the qaesgire you will receive, and sign the
receipt to get your payment. You and your institwill remain anonymous. Payments
are made in private after the simulation.

We are grateful for your participation and your frifiution to our research. We also
hope the experience will be rewarding for you.

Abbreviations:

GDP: Gross Domestic Product. GHS: Ghana Cedi. U8ierican Dollars
CU P: Capacity Utilisation for protective sectodddU C: for competitive sector.

Your payment is: (Ghana Cedi)

Received by:

(Signature)
Date:
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Appendix Il: Questionnaires
Paper No: Three PC No:

Kindly answer the following questions after the siralation.

1. Do you think Ghana should establish a petroleund fabroad? Give reasons why
yes or no.

2. Do you think it is important for Ghana to establaHirm rule for government’s
spending of oil and gas tax revenue? Give reastysy@s or no.

3. Kindly explain the strategy you followed when deeglon budget deficit payments
in the simulator.

4. In reality, what do you think are the main facttvat will influence spending of oil
and gas tax revenue?

5. Finally, please comment on your experience witls gimulator. Did you find the
simulator realistic, if not why? Were you surpridgdits behaviour?

Thank you
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Appendix Ill: Simulation Debriefing

Debriefing of simulator experience
Policy
1. A petroleunfundinvested abroad is important for three main regson

- To buffer the national economy from big and daphanges in oil prices, oil
production rates, and thus in oil tax revenue.

- To have a minimum of reserves of foreign exchang&abilize the exchange rate
through open market operations.

- To avoid a depression when oil production emdssibly through a big enough
fund to replace use of oil revenue with use ofréteirn on the fund. The size of
this fund depends on expected returns on investaiitome versus abroad.

2. A firm and well founded spendimgle is important for two main reasons:

- The effects of spending oil tax revenue at h@mecomplex and are likely to be
misperceived by large fractions of the populatibsuch misperceptions come to
dominate spending policy, instability and oversikaoe likely results.

- It is probably easier to obtain political agresthon firm spending rules in
separate political discussions than in year to yesiget discussions. To avoid
that promises of excessive oil tax revenue spendigogme the main selling point
in election campaigns, wide political agreemengssential. Such an agreement
has been very important in Norway.

What misperceptions?

Receiving oil tax revenue, or windfall profits,dgferent from winning in lotto. The lotto
winner can have a big and costly party without lergn consequences for the nation
because he is small compared to the national ecpn@ih tax revenue is large and
requires analysis and information campaigns fadlreasons:

- In general, in the heat of the moment, peophel t® be short-sighted and neglect
important long-term consequences. Expectationstaioture wealth are easy to
form. Long-term consequences are difficult to feeeseven for economists that
either rely on intuition or formal models that dot rcapture the dynamics of the
adjustment process.

- The first specific complexity is the multiplieffect. As oil tax revenue is spent,
the effect on consumption and investments is aradlithrough the multiplier
effect: an increase in spending leads to more mtasly more income, and more
spending. It takes a few years to see the fullcefté this reinforcing feedback
loop. For those who observe an unexpectedly largeease in spending, external
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events are likely to be used to explain. Thuspfost people the multiplier effect
remains unknown theory that is not easy to leamuitih experience.

- The second effect comes through the trade defisi spending increases, capacity
utilization increases and creates an upward pressumwages, prices and capital
costs: on the domestic cost level. This cause émeadd for competing products
to swing towards relatively cheaper imported goaasl services. Similarly,
higher costs put downward pressure on exports. @&maequence the trade deficit
increases. To some extent this is exactly whatvweaets to happen. The oil tax
revenue is exchanged with goods from abroad. Howmvetie multiplier effect
makes costs go higher than they would otherwisethBumore, the effect of the
cost level on the trade deficit is much delayediakes time to adjust the real
economy. Eventually, increased imports and redumgubrts lead to reduced
demand for products from the competing sector efeatonomy. This reduces the
sector’'s capacity utilization and sector unemployieéevelops (the Dutch
Disease). However, it takes time to bring the degel down. Meanwhile, the
trade deficit grows much bigger than what it oughbe. Reduced production in
the competing sector leads to reduced income aeddspy. In addition the
government may reduce budget deficit to force dtvencost level. Thus also the
protected sector’s capacity utilization will be wedd. This is a situation that can
lead to political unrest because development goethe opposite direction of
expectations caused by increasing oil tax revenue.

The simulator can be used to explore different dpgnrules to obtain growth combined
with stability.
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Appendix IV: Model Documentation (Equations only)

Name Unit Definition
Capital c GHC 0.5*51.6<<GHC>>
Capital p GHC 0.5*51.6<<GHC>>
Expected CCI
Expected DCL USD/GHC  1<<USD/GHC>>
Expected Income GHC/year (17200<<GHC/year>>/1.04)/1000
Fund USD usD -8002.5<<USD>>/1000
PV Consumption GHC 0<<GHC>>
Unused Income GHC 650<<GHC>>/1000
Budgeted Govt revenue DELAYINF(Decided Budget Deficit
from Fund GHC/year  Payment,0.5<<year>>,1)
Total Consumption*EXP(-Discount
CPVC GHC/year  rate*(TIME-STARTTIME))
Expected CCI*(1-0.2*(Normal
capacity cost index CCl savings/total capital investments-1))
Capacity Demand ratio P Demand p/Production Capacity p
Capacity Supply ratio C Demand c/Production Capacity ¢
Capacity Utilisation ¢ DELAYINF(Indicated CU c,0.4<<year>>,1,1)
Capacity Utilisation p DELAYINF(Indicated CU p,0.4<<year>>,1,1)

DELAYINF(MAX(0<<GHC/year>>,(Capacity Utilisation c*
Capital c/capacity cost index CCl-Capital c)/2<<year>>+
Depreciation c),investments delay c,3,
capital Investments c GHC/year 2.330<<GHC/year>>)
DELAYINF(MAX(0<<GHC/year>>,(Capacity Utilisation p*
Capital p/capacity cost index CCl-Capital p)/2<<year>>+
capital investments p GHC/year Depreciation p),investment delay p,3,2.330<<GHC/year>>)

change in ECCI year?-1 (capacity cost index CCl-Expected CCl)/1<<year>>
uUsD/(year

Change in EDCL *GHC) (Domestic Cost Level-DCL-Expected DCL)/change time

change in expected (Gross Domestic Product-Expected Income)/

income GHC/year? expectation formation time

change time year 4<<year>>

consumption fr p
PV Consumption+Fund USD*EXP(-Discount rate*

Criterion GHC (TIME-STARTTIME))/Exchange rate

Decided Budget Deficit

Payment GHC/year 1.902<<GHC/year>>

Decision interval PAUSEIF((TIME-STARTTIME)/N1 MOD 1=0)

Demand c GHC/year Domestic market demands c*(1-Import fraction)+Exports
Total Consumption*consumption fr p+total capital

Demand p GHC/year investments*Investment fr p

Depreciation c GHC/year Capital c/Lifetime c

Depreciation p GHC/year Capital p/Lifetime p
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Discount rate

year™-1

Domestic Cost Level-DCL  USD/GHC

Domestic market
demands c

effect of DCL on export
fraction

effect of DCL on import
fraction

effect of TCU on DCL

Exchange rate
expectation formation
time

Export fraction

Exports
Foreign substitute Cost
level in USD

Fund inflows
Fund outflows
Game stoptime

GDP Debt ratio

GDP Growth rate
Grants

Grants-USD

Gross Domestic Product

Import fraction
Imports

Indicated CU c

Indicated CU p
Interest on Fund
Interest rate
investment delay p
Investment fr p
investments delay c
Lifetime c

Lifetime p

N1

GHC/year

USD/GHC

year

GHC/year

USD/GHC
USD/year
USD/year

GHC/year
USD/year
GHC/year

GHC/year

USD/year
year™-1
year

year
year
year
year

0.04/1<<year>>

effect of TCU on DCL*Expected DCL

(Total Consumption*(1-consumption fr p)+total capital
investments*(1-Investment fr p))/Price index c
GRAPH(Relative value of domestic product,0,0.25,{0.8,0.
746,0.685,0.6,0.5,0.415,0.346,0.29,0.26//Min:0;Max:1.2//}
GRAPH(Relative value of domestic product,0,0.25,{0.
4,0.43,0.49,0.57,0.6228,0.67,0.72,0.75,0.78,0.82,0.87,0.8
8,0.88,0.88//Min:0;Max:1.5//})

GRAPH(Total Capacity Utilisation,0,0.1,{0.37,0.37,0.38,0.4
,0.42,0.46,0.5,0.58,0.64,0.77,1,1.29,1.49,1.64,1.71//
Min:0;Max:2//})

1<<USD/GHC>>

1.5<<year>>

DELAYINF(effect of DCL on export fraction,4<<years>>
,1,0.5)

Production Capacity c*Export fraction

1.0<<USD/GHC>>

Petroleum Tax Revenue+Interest on Fund+Grants-USD
Trade Deficits USD
PAUSEWHILE(TIME=2051<<@year>>)

((Fund USD*1<<1/USD>>)/(Gross Domestic Product*
1<<year/GHC>>))

100*(Gross Domestic Product-Traditional GDP)/
Traditional GDP

0.898<<GHC/year>>
Grants*Exchange rate

Production p+Production ¢

DELAYINF(effect of DCL on import fraction,2<<year>>
,1,0.6228)

Domestic market demands c*Import fraction
GRAPH(Capacity Supply ratio C,0,0.1,{0,.1,.2,.3,.41,.51,.62,
.72,.82,.92,1,1.09,1.18,1.23,1.26//Min:0;Max:2//})
GRAPH(Capacity Demand ratio P,0,0.1,{0,.1,.2,.3,.41,.5
1,.62,.72,.82,.92,1,1.09,1.18,1.23,1.26//Min:0;Max:2//})
Fund USD*Interest rate

0.04<<1/year>>

l<<year>>

l<<year>>

15<<year>>

15<<year>>
1000000000000000000000000<<year>>
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Normal savings

Oil Price-USD

oil production
Oil Revenues

Payoff
Per capita consumptn

Per capita real GDP
Period

Petroleum Tax Revenue
Petroluem tax rate

Price index c
Production c

Production Capacity c

Production Capacity p
Production p

Relative value of
domestic product

Saving rate

Spending

Spending domestic
income

technology improvement
C

technology improvement
p

time to spend excess

Total Capacity Utilisation
total capital investments
Total Consumption

GHC/year

USD/barre
Is

barrels/ye
ar

USD/year

GHC/perso
n
GHC/perso
n

@year
USD/year

GHC/year

GHC/year

GHC/year
GHC/year

GHC/year
GHC/year
year™-1
year™-1

year

GHC/year
GHC/year

Spending*Saving rate
GRAPHLINAS(TIME,2009<<@year>>,1<<year>>,{75,75,85,
126,145,150,112,138,80,68,52,64,123,104,141,172,179,
172,141,99,117,81,79,71,71,69,68,64,52//Min:0;Max:200/
N*1<<USD/barrels>>
GRAPHLINAS(TIME,2009<<@year>>,1<<year>>,
{0,43.8,63.072,91.25,91.25,91.25,91.250,91.250,91.250,91
.250,91.250,91.250,91.250,91.250,90,89,86,84.6,80,77.6
,68,59,43.6,33,20,17,14,0,0,0//Min:0;Max:100//})*
l<<barrels/year>>

(oil production*Qil Price-USD)/1000
IF(TIME<2050<<@year>>,0,MAX(45,MIN(60,45+0.3*
(Criterion-500<<GHC>>)/1<<GHC>>)))

Total Consumption/Total Population

(Gross Domestic Product/Total Population)*1000

TIME

Oil Revenues*Petroluem tax rate

42.5/100

DELAYINF((1-lImport fraction)+Import fraction/

Relative value of domestic product,1<<year>>,1,1)
Capacity Utilisation c*Production Capacity c
EXP(technology improvement c*(TIME-STARTTIME))
*(Capital ¢/(0.5*51.648<<GHC>>))*(0.5%17.216<<GHC/
year>>)

EXP(technology improvement p*(TIME-STARTTIME))
*(Capital p/(0.5*51.648<<GHC>>))*(0.5*17.216<<GHC/
year>>)

Capacity Utilisation p*Production Capacity p

Domestic Cost Level-DCL/Foreign substitute Cost level
in USD

0.25*Expected CCl

Spending domestic income+Budgeted Govt revenue from
Fund+Grants

Expected Income+MAX(0<<GHC/year>>,

Unused Income/time to spend excess)

0.005/1<<year>>

0.005/1<<year>>

l<<year>>

(Capacity Demand ratio P*Production Capacity p+Capacity
Supply ratio C*Production Capacity c)/(Production Capacity

capital investments p+capital Investments c

Spending-total capital investments
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person/ye EXP(0.01<<1/year>>*(TIME-STARTTIME))*
Total Population ar 23<<person/year>>
Trade deficits GHC/year (Imports-Exports)
Trade Deficits USD USD/year Trade deficits*Exchange rate
DELAYINF(Gross Domestic Product,1<<year>>,1,
Traditional GDP GHC/year Gross Domestic Product/1.03)

Appendix V: Extra figures and graphs

Individual Supporting Cases

Under this section, we show the results of foujextb representing both subjects with
positive Fund balance (+FB) and negative Fund loaladFB). These below figures
further explains the nature of the problems disedssove ( misperception surrounding

spending decisions and the cyclical developmeth®fTCU as well as its possible effect

on the Fund balance).

— _+FB6 —FB7
7/ \ +FB 16 -FB 23
9.00 7 / 1 PetoRev - - -+FB2
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8.00 A
7.00 +
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GHS in Billion

4.00 +

3.00 1

2.00 +

1.00 -

0.00

2010 2015 2020 2025 2030 2035 2040 2045 year52050

Spending decisions vs Petroleum revenue inflows
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2010 2015 2020 2025 2030 2035 2040 2045 2050
Total Capacity Utilisation years

Spending Decisions (Three bodies involved in the pariment)

Key note: BOG- Bank of Ghana, MP/ PM- Member ofliBarent, MOFEP- Ministry of
Finance and Economic Planning. (GHS=GHC)
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Total Capacity Utilisation
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Spending Decisions for excluded players or subjectfl, 13, 22)
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Subjects Spending Decisions

Subj 1 Subj 2 Subj 3 Subj 4 Subj 5 Subj 6 Subj 7 Subj 8
2010 2.5 2 2.4 1.95 2.5 0.5 4 1
2011 3.9 1.5 2.4 1.85 3 1 4 1.2
2012 3.9 1.2 2.4 1.8 2.7 1.5 4 1.4
2013 6 1.8 3 1.78 31 1.5 1.9 1.5
2014 7.2 1.6 2.9 1.76 4.5 2 2.2 2.1
2015 8.6 1.5 2.8 1.76 6 2 1.6 1.7
2016 9.2 2 2.6 1.75 2.5 2 34 2.4
2017 12.5 1.2 3.5 1.75 2 1.8 4.6 2.4
2018 12 1.2 3.5 1.76 1 2 5.1 2.4
2019 12.5 1.5 2 1.75 1 1.5 5.4 1.8
2020 16 1.5 4 1.75 2 1.8 5.4 1.9
2021 15 1.5 4 1.75 2.5 2.2 4.2 1
2022 10 1.6 4.1 1.76 3.5 2.5 4.8 2.8
2023 9.5 1.7 4.3 1.76 4 3 4.2 1.7
2024 13.5 1.8 4.5 1.76 5 35 4.6 2
2025 15 2 4.5 1.76 5 3 2.4 3
2026 17 1.8 4.6 1.74 6 4 6.2 2.6
2027 13 1.6 4.4 1.74 6 3.2 6.7 1.5
2028 11.5 1.8 4.2 1.76 4 2.5 5.2 1.7
2029 16 1.8 4.5 1.76 3 6.5 3.7 1.8
2030 17.5 1.5 5 1.76 6 5.5 2.1 2.6
2031 10 1.6 4.5 1.75 2 4 5.1 3.3
2032 6.5 2 3 1.75 3 6 6.1 4.2
2033 8.5 1.8 3 1.75 4 7 8.1 3.7
2034 7.5 3 2 1.75 5 7 7.2 4.5
2035 85 2 1.8 1.75 5 3.2 4.1 4.7
2036 120 1.8 1.8 1.74 5 4 5 4.8
2037 150 1 1.5 1.74 4.5 2.3 7.5 4.9
2038 165 2 1.5 1.74 0 5 6.6 5
2039 250 1.8 1.3 1.74 1 5 4.4 4.9
2040 350 1.8 1.2 1.74 3 6 4.5 4.7
2041 400 1.7 1.1 1.74 0.5 6 6.2 4.5
2042 420 1.8 1.05 1.73 0.5 5 5.2 4
2043 470 1.9 1.02 1.73 0 6 6.8 35
2044 470 1.8 1.02 1.73 0 4 4.8 4.5
2045 470 1.9 1 1.73 0 5 5.1 5.6
2046 550 2 1 1.73 1 5 4.2 5.7
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2047 550 2 0.95 1.73 1 4 4.3 5.8
2048 400 1.8 0.95 1.73 1.5 6 6.6 6
2049 200 1.7 1 1.73 1.2 6 4.3 6.3
2050 200 2 1 1.73 2 7 5.1 6.1
Subj 9 Subj10 |Subj11 |Subj12 |Subj13 |Subj14 |Subj15 |Subj16
2010 1.5 1.9 3 7.5 1 1.8 14
2011 1.2 1 4.5 7 3.5 1 2 1.23
2012 2.1 2.2 5 6 7 1 2.1 3.25
2013 0.5 15 6.5 5.8 6 1 1.8 3.5
2014 5.3 1 2 5.5 2 1 1.9 3.57
2015 3.8 1.5 1 5 4.16 2 1.8 3.793
2016 2.6 5 0.5 5 5 2 1.6 3.5
2017 4 3.5 10 5 6.4 2 1.7 1.89
2018 5.1 2 7 5 7 2 1 1.9
2019 1.9 1.9 2.5 5 5 2 0.9 1.3
2020 6.4 2 2.5 5 4 1.5 1.2 1.33
2021 6.5 0.9 2.5 5 4 15 0.8 3.12
2022 7.8 0.5 1.1 5 5 2 0.6 2.6
2023 8.8 0.3 1.5 5 5 2 0.9 3.4
2024 4.1 1 1.2 5 5 2 1.2 4.22
2025 9.5 2.2 0.8 4.8 6 2 14 4.22
2026 6.3 1.2 1.4 4.8 6 2 1.6 4
2027 3.4 1.2 1.8 4.8 6 2 2 3.2
2028 1.8 1.2 2 4.8 5 2 2.1 2.145
2029 0.9 0.9 3 4.8 5 2 2.4 2.21
2030 13 0.9 3.2 4.8 1 3 2.6 13
2031 11 1 2.8 4.5 1 3 2.5 0.97
2032 1 2.22 3.5 4.5 5 3 2.7 0.65
2033 1.2 2.22 2.5 4.5 5 3 2.5 0.39
2034 0.3 1.9 4 4.5 5 2.5 2.2 0.325
2035 5.9 0.9 4.2 4 40 2.5 2.2 0.26
2036 7.4 0.2 3.7 4 3 1.5 2 0
2037 8.8 0.5 3.4 4 6 15 1.9 0
2038 6.9 0.3 3.4 4 6 2 2.1 0
2039 -6.7 1.9 5 4 6 2 2.5 2.6
2040 -9.3 1.5 5.2 4 20 2 1.2 2.21
2041 1.8 2 4.8 4 20 2 0.8 3.09
2042 3.4 2.5 6 3.5 30 2 0.6 2.6
2043 20.3 2.9 4.9 3.5 20 4 0.4 3.31
2044 16.3 1.9 4.7 3.5 10 4 0.8 2.86
2045 8.9 1.9 4.3 3.2 10 3 0.9 3
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2046 7.5 0.9 3.8 3.2 5 3 0.7 3.09
2047 6.1 2 3.9 3.2 3 3 1 3.1
2048 12 0.7 4.5 3.2 2 3 0.8 3.1
2049 6.9 0.9 4.1 3.2 2 4 1.2 3.31
2050 6.9 0.5 5 3 1 4 1 3.32
Subj 17 |Subj18 |Subj19 |Subj20 |Subj21 |Subj22 |Subj23 |Subj24
2010 0.7| 0.1346 0 1.9 2 10 1.5 2.1
2011 0.7 1.1296 0.5 1.7 1.8 150 2 2.5
2012 1.2 1.1246 8 2.2 2.5 9 2 3
2013 2.4 1.1244 6 1.6 3 5 2 2.5
2014 3.6 1.1106 10 1.6 4 3 2 3
2015 3 1.1064 9 1.7 3 0 2 2.5
2016 2.5 1.1022 15 1.65 3.8 0 3 3.2
2017 2.5 1.09 17 1.62 3 0.1 3 2.5
2018 2 1.07 0.05 1 1.8 0.1 4 2.5
2019 1.5 1.08 0.02 10.9 2 0 4 2
2020 4 1.05 0.1 0.9 3 0 5 2.5
2021 3 1.05 0.04 0.92 2 0 5 3.2
2022 4 1.05 0.002 0.93 3.5 0 6 3.5
2023 4 1.05 2 0.95 3 0.2 7 4
2024 6 1.07 3 1.5 4 0.15 7 5
2025 6 1.06 -2 0.9 5 0.3 7 5
2026 6.2 1.06 -5 0.94 5.5 0.3 9 5.2
2027 6.2 1.06 0 0.97 4 0.35 10 4
2028 4 1.06| 0.0001 1.2 3 0 9 3
2029 3 1.06 0.3 1.2 3 1 9 3
2030 1.8 1.06 0.02 1.25 2 0.12 4 0.5
2031 15 1.06 0.1 1.55 1.8 2 4 0.5
2032 0.5 1.06 0.001 1.6 1.4 1.5 4 1.5
2033 0.4 1.06 0.11 1.7 2 1 4 2
2034 0.5 1.059 0.1 1.8 1.8 1 2 3
2035 0.4 1.056 0.15 2 1.5 1.1 2 3.2
2036 1.5 1.054 0.02 1.9 1.6 0 2 3.5
2037 2.5 1.052 0 1.9 1.4 1 2 3.7
2038 3.8 1.05 0 1.9 1 0 2 3.7
2039 4.5 1.048 0 2.3 1 1 2 3.2
2040 4.9 1.046 1 5 0.8 1.1 2 3.5
2041 4.95 1.044 1.5 0.9 0.5 5 2 4
2042 5.05 1.042 2 0.85 0 5 2 4.2
2043 5 1.04 0.1 0.8 0 3 2 4
2044 4 1.038 0.06 0.75 1 3 2 4

76




TRS
,5—. g
= A
= ) “|

Ghana Petroleum Fund Experiment Rep%-—,;—f—j

2045 3.5 1.036 0.2 0.74 0.5 2.5 2 3.5
2046 3.8 1.034 0.1 0.73 0.5 0 2 3.2
2047 2 1.032 0.005 0.72 1.5 0 2 3
2048 1.5 1.03 1 1.3 1.5 2 2 3
2049 2 1.03 0.008 1.1 1.5 0.3 2 35
2050 2 1.028 | 0.00001 1.1 2 0 2 3.6
Subjects Total Capacity Utilisation
Player 2 |Player3 |Player4 |Player5 |Player6 |Player7 |Player8
2010 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2011 0.99 1.02 0.99 1.03 0.95 1.09 0.96
2012 0.96 1.01 0.99 1.04 0.95 1.09 0.96
2013 0.97 1.02 0.98 1.03 0.96 1.04 0.96
2014 0.97 1.03 0.98 1.06 0.98 0.98 0.98
2015 0.97 1.02 0.97 1.10 1.00 0.94 0.99
2016 0.98 1.00 0.97 1.04 1.01 0.94 1.00
2017 0.98 1.00 0.98 0.95 1.01 0.99 1.02
2018 0.97 1.01 0.98 0.90 1.01 1.02 1.02
2019 0.97 0.97 0.98 0.86 1.00 1.05 1.01
2020 0.98 0.98 0.98 0.87 0.99 1.06 0.99
2021 0.98 1.00 0.98 0.89 1.00 1.03 0.97
2022 0.99 1.00 0.99 0.92 1.00 1.00 0.98
2023 1.00 1.01 0.99 0.97 1.02 0.98 0.98
2024 1.00 1.01 0.99 1.03 1.03 0.96 0.97
2025 1.01 1.01 0.99 1.07 1.03 0.92 0.99
2026 1.01 1.00 0.99 1.10 1.03 0.93 1.00
2027 1.00 0.99 0.99 1.10 1.02 0.99 0.98
2028 0.99 0.98 0.99 1.06 0.99 0.99 0.97
2029 0.99 0.97 0.99 0.99 1.02 0.96 0.97
2030 0.98 0.98 0.99 0.98 1.04 0.93 0.98
2031 0.98 0.97 0.99 0.94 1.01 0.94 1.00
2032 0.98 0.95 0.99 0.90 1.01 0.98 1.03
2033 0.98 0.94 0.99 0.90 1.03 1.02 1.04
2034 1.00 0.92 0.99 0.93 1.03 1.05 1.04
2035 1.00 0.91 0.99 0.95 0.98 1.01 1.04
2036 0.99 0.92 0.99 0.97 0.94 0.98 1.03
2037 0.98 0.92 0.99 0.98 0.91 1.00 1.02
2038 0.98 0.93 0.99 0.95 0.91 1.00 1.01
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2039 0.98 0.95 0.99 0.92 0.94 0.97 0.99
2040 0.98 0.96 0.99 0.94 0.96 0.95 0.97
2041 0.98 0.97 0.99 0.94 0.99 0.95 0.96
2042 0.98 0.98 0.99 0.94 0.99 0.95 0.95
2043 0.99 0.99 0.99 0.94 1.00 0.96 0.94
2044 0.99 1.00 0.99 0.95 1.00 0.97 0.94
2045 0.99 1.00 0.99 0.96 0.99 0.96 0.97
2046 0.99 1.00 0.99 0.97 0.99 0.96 0.98
2047 1.00 1.00 0.99 0.99 0.98 0.96 1.00
2048 0.99 1.00 0.99 1.01 0.99 0.98 1.00
2049 0.99 1.00 0.99 1.02 1.00 0.99 1.01
2050 0.99 1.00 0.99 1.02 1.00 0.98 1.01
Player Player Player Player Player Player
Player9 |10 11 12 14 15 16
2010 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2011 0.97 0.97 1.08 1.21 0.96 0.99 0.97
2012 0.98 0.98 1.12 1.19 0.95 1.00 1.00
2013 0.96 1.28 1.15 1.15 0.94 0.99 1.05
2014 1.03 1.20 1.07 1.09 0.94 0.98 1.06
2015 1.09 0.98 0.93 1.03 0.97 0.98 1.06
2016 1.05 1.00 0.86 0.97 1.00 0.97 1.05
2017 1.05 0.99 1.00 0.93 1.01 0.97 0.99
2018 1.07 0.93 1.07 0.91 1.02 0.96 0.94
2019 1.01 0.89 0.98 0.90 1.03 0.94 0.91
2020 1.01 0.88 0.91 0.90 1.01 0.95 0.89
2021 1.06 0.86 0.90 0.91 1.00 0.95 0.91
2022 1.06 0.85 0.86 0.92 0.99 0.95 0.94
2023 1.08 0.85 0.86 0.94 0.99 0.96 0.97
2024 1.00 0.87 0.86 0.96 0.99 0.98 1.01
2025 0.99 0.92 0.87 0.97 0.98 0.99 1.04
2026 0.98 0.96 0.89 0.98 0.98 1.01 1.05
2027 0.90 0.98 0.93 0.98 0.98 1.03 1.03
2028 0.84 1.01 0.98 0.98 0.98 1.04 1.00
2029 0.81 1.01 1.02 0.98 0.98 1.04 0.97
2030 0.80 1.02 1.05 0.98 0.99 1.04 0.94
2031 0.81 1.02 1.06 0.98 1.01 1.04 0.91
2032 0.83 1.03 1.07 0.97 1.01 1.02 0.90
2033 0.85 1.04 1.05 0.97 1.01 1.01 0.89
2034 0.87 1.03 1.04 0.97 1.00 0.99 0.90
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2035 0.95 1.00 1.03 0.96 0.99 0.97 0.91
2036 1.07 0.97 1.01 0.96 0.97 0.96 0.93
2037 1.15 0.96 0.98 0.96 0.96 0.95 0.95
2038 1.16 0.95 0.96 0.97 0.96 0.95 0.97
2039 1.01 0.96 0.97 0.97 0.96 0.96 1.01
2040 0.85 0.97 0.98 0.97 0.96 0.96 1.05
2041 0.87 0.99 0.98 0.98 0.97 0.95 1.07
2042 0.91 1.00 0.99 0.98 0.98 0.95 1.07
2043 1.08 1.02 0.99 0.98 1.00 0.95 1.07
2044 1.20 1.02 0.99 0.98 1.02 0.96 1.06
2045 1.15 1.01 0.98 0.98 1.02 0.97 1.03
2046 1.07 1.00 0.97 0.98 1.02 0.98 1.01
2047 1.02 0.99 0.97 0.98 1.01 0.99 0.99
2048 1.01 0.98 0.97 0.98 1.00 1.00 0.98
2049 0.98 0.97 0.97 0.98 1.00 1.00 0.97
2050 0.93 0.97 0.98 0.98 1.00 1.01 0.96

TCU TCU TCU TCU TCU TCU TCU

Player Player Player Player Player Player

17 18 19 20 21 23 Player 24
2010 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2011 0.94 0.94 0.99 0.99 0.99 0.99 1.01
2012 0.94 0.95 0.99 0.99 1.00 0.99 1.03
2013 0.97 0.95 0.98 0.98 1.02 0.99 1.03
2014 1.03 0.95 0.97 0.97 1.05 0.99 1.02
2015 1.06 0.96 0.97 0.97 1.05 0.99 1.01
2016 1.04 0.97 0.97 0.97 1.04 1.00 1.00
2017 1.03 0.98 0.97 0.97 1.02 1.02 0.99
2018 1.00 0.98 0.96 0.96 0.97 1.04 0.97
2019 0.97 0.99 1.15 0.95 0.93 1.06 0.95
2020 0.99 0.99 1.12 0.95 0.93 1.07 0.95
2021 1.00 1.00 0.98 0.95 0.93 1.07 0.96
2022 1.00 1.00 0.94 0.96 0.94 1.06 0.99
2023 1.02 1.00 0.92 0.97 0.97 1.06 1.01
2024 1.04 1.00 0.91 0.99 0.99 1.05 1.04
2025 1.07 0.99 0.91 0.99 1.03 1.02 1.05
2026 1.06 0.99 0.91 0.99 1.06 1.02 1.05
2027 1.05 0.99 0.92 1.00 1.05 1.03 1.03
2028 1.00 0.99 0.94 1.00 1.01 1.01 0.98
2029 0.93 0.99 0.96 1.00 0.98 0.98 0.95
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2030 0.89 0.99 0.98 1.00 0.94 0.91 0.90
2031 0.86 0.99 1.00 1.01 0.92 0.85 0.86
2032 0.84 0.99 1.01 1.01 0.90 0.84 0.87
2033 0.84 0.99 1.02 1.01 0.90 0.84 0.89
2034 0.85 0.99 1.03 1.01 0.92 0.83 0.92
2035 0.86 0.99 1.03 1.01 0.93 0.83 0.96
2036 0.89 0.99 1.02 1.00 0.94 0.85 1.00
2037 0.95 0.99 1.01 1.01 0.96 0.87 1.03
2038 1.02 0.99 1.00 1.01 0.97 0.92 1.04
2039 1.07 0.99 1.00 1.00 0.98 0.95 1.04
2040 1.10 0.99 1.02 1.02 0.99 0.98 1.04
2041 1.11 0.99 1.00 1.00 0.99 1.01 1.03
2042 1.10 0.99 0.96 0.96 0.99 1.02 1.02
2043 1.07 0.99 0.95 0.95 0.98 1.02 1.01
2044 1.03 0.99 0.95 0.95 0.99 1.02 0.99
2045 0.99 0.99 0.95 0.95 1.00 1.02 0.98
2046 0.96 0.99 0.95 0.95 1.00 1.01 0.96
2047 0.92 0.99 0.96 0.96 1.00 1.00 0.95
2048 0.90 0.99 0.97 0.97 1.01 0.99 0.95
2049 0.90 0.99 0.98 0.98 1.01 0.98 0.95
2050 0.90 0.99 0.99 0.99 1.02 0.98 0.96
Fund Inflows
Player1 |Player2 |Player3 |Player4 |Player5 |Player6 |Player7 |Player8
2010 1.97 1.97 1.97 1.97 1.97 1.97 1.97 1.97
2011 2.83 2.84 2.83 2.84 2.83 2.85 2.81 2.85
2012 5.41 5.50 5.46 5.49 5.44 5.55 5.36 5.53
2013 6.12 6.39 6.29 6.36 6.23 6.47 6.04 6.44
2014 6.18 6.78 6.57 6.72 6.47 6.88 6.20 6.84
2015 4.37 5.48 5.14 5.40 4.96 5.60 4.74 5.55
2016 4.82 6.67 6.18 6.57 5.81 6.78 5.78 6.74
2017 1.74 4.59 3.95 4.47 3.38 4.69 3.58 4.64
2018 0.05 4.25 3.44 411 2.78 4.32 3.06 4.24
2019 -2.10 3.75 2.75 3.58 2.11 3.77 2.31 3.66
2020 -3.37 4.34 3.15 4.14 2.59 4.32 2.57 4.17
2021 -3.01 6.82 5.43 6.58 4.97 6.75 4.63 6.56
2022 -5.72 6.31 4.70 6.04 4.39 6.19 3.68 6.00
2023 -6.00 7.92 6.07 7.62 5.92 7.73 4.85 7.56
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2024 -6.18 9.34 7.22 9.02 7.24 9.06 5.85 8.93
2025 -7.36 9.72 7.30 9.38 7.44 9.32 5.84 9.27
2026 -9.07 9.70 6.97 9.36 7.16 9.16 5.49 9.21
2027 -12.03 8.63 5.57 8.28 5.71 7.92 4.09 8.09
2028 -15.27 7.38 3.99 7.03 3.96 6.49 2.45 6.80
2029 -16.83 7.76 4.03 7.41 3.80 6.69 2.40 7.15
2030 -19.98 6.67 2.59 6.32 2.21 5.35 0.90 6.04
2031 -22.56 6.34 1.89 5.98 1.40 4.70 0.21 5.67
2032 -24.97 6.11 1.29 5.74 0.75 4.12 -0.38 5.37
2033 -27.07 5.96 0.78 5.57 0.25 3.58 -0.97 5.09
2034 -28.75 6.09 0.61 5.69 0.06 3.26 -1.36 5.04
2035 -30.59 6.23 0.50 5.84 -0.11 2.90 -1.85 4.96
2036 -34.55 6.06 0.13 5.69 -0.61 2.29 -2.66 4.52
2037 -41.12 6.30 0.20 5.94 -0.73 2.16 -3.05 4.45
2038 -51.30 6.58 0.32 6.22 -0.85 2.13 -3.48 4.35
2039 -66.25 6.89 0.46 6.52 -0.90 2.14 -3.93 4.26
2040 -89.36 7.22 0.62 6.83 -0.86 2.15 -4.35 4.19
2041| -123.83 7.57 0.80 7.17 -0.81 2.16 -4.71 4.15
2042 | -170.71 7.94 1.00 7.53 -0.71 2.14 -5.05 4.16
2043 | -231.31 8.35 1.22 7.91 -0.56 2.11 -5.38 4.21
2044 | -308.69 8.77 1.44 8.32 -0.37 2.06 -5.70 4.33
2045| -403.68 9.22 1.68 8.76 -0.13 2.03 -6.03 4.48
2046 | -519.49 9.70 1.93 9.22 0.14 2.01 -6.33 4.62
2047 | -662.64 10.20 2.19 9.71 0.42 1.99 -6.60 4.77
2048 | -830.71 10.73 2.48 10.23 0.71 2.00 -6.85 4.89
2049 | -1013.71 11.29 2.78 10.79 0.99 2.02 -7.12 5.00
2050 | -1206.46 11.88 3.10 11.38 1.27 2.02 -7.39 5.09
Player Player Player Player Player Player Player
Player9 |10 11 12 13 14 15 16
2010 1.97 1.97 1.97 1.97 1.97 1.97 1.97 1.97
2011 2.84 2.84 2.82 2.77 2.84 2.85 2.84 2.84
2012 5.52 5.51 5.37 5.17 5.50 5.54 5.49 5.52
2013 6.41 6.36 6.01 5.60 6.36 6.46 6.35 6.37
2014 6.80 6.44 6.00 5.40 6.72 6.89 6.70 6.66
2015 5.44 4.74 4.32 3.44 5.39 5.65 5.37 5.20
2016 6.47 5.63 5.25 3.97 6.54 6.88 6.52 6.17
2017 4.20 3.26 3.00 1.29 4.43 4.82 4.42 3.84
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2018 3.63 2.60 2.37 0.41 4.05 4.48 4.06 3.28
2019 2.81 1.86 1.42 -0.57 3.50 3.94 3.55 2.61
2020 3.08 2.27 1.61 -0.43 4.05 4.48 4.14 3.08
2021 5.20 4.60 3.78 1.62 6.47 6.90 6.64 5.48
2022 4.21 4.01 3.03 0.70 5.92 6.35 6.17 4.90
2023 5.22 5.59 4.47 1.90 7.49 7.91 7.83 6.44
2024 5.92 7.01 5.77 2.89 8.87 9.29 9.32 7.77
2025 5.59 7.43 6.06 2.83 9.22 9.64 9.77 8.01
2026 4.88 7.45 6.01 2.36 9.18 9.60 9.83 7.80
2027 3.12 6.42 4.93 0.82 8.09 8.51 8.82 6.49
2028 1.32 5.20 3.65 -0.93 6.82 7.25 7.61 4.98
2029 1.30 5.59 3.98 -1.08 7.18 7.62 7.99 5.12
2030 -0.11 4.48 2.79 -2.72 6.07 6.52 6.87 3.82
2031 -0.69 4.13 2.29 -3.63 5.71 6.16 6.47 3.32
2032 -1.13 3.85 1.81 -4.46 5.45 5.86 6.13 2.97
2033 -1.46 3.61 1.34 -5.23 5.26 5.62 5.85 2.75
2034 -1.47 3.63 1.11 -5.72 5.36 5.65 5.86 2.86
2035 -1.43 3.65 0.87 -6.20 5.49 5.69 5.92 3.03
2036 -1.75 3.37 0.27 -6.99 5.31 5.44 5.68 291
2037 -1.82 3.54 0.07 -7.37 5.54 5.63 5.89 3.22
2038 -2.09 3.76 -0.09 -7.74 5.79 5.86 6.13 3.56
2039 -2.52 4.03 -0.21 -8.11 6.06 6.13 6.41 3.92
2040 -2.77 4.32 -0.33 -8.48 6.35 6.43 6.71 4.25
2041 -2.73 4.62 -0.46 -8.85 6.66 6.75 7.06 4.53
2042 -2.64 4.93 -0.59 -9.23 6.99 7.10 7.46 4.76
2043 -2.58 5.23 -0.74 -9.60 7.34 7.47 7.90 4.94
2044 -2.79 5.52 -0.88 -9.97 7.72 7.83 8.39 5.07
2045 -3.41 5.82 -1.02 -10.34 8.12 8.16 8.92 5.16
2046 -4.27 6.13 -1.13 -10.70 8.55 8.48 9.48 5.26
2047 -5.18 6.48 -1.22 -11.05 9.01 8.82 10.07 5.37
2048 -6.06 6.86 -1.27 -11.40 9.50 9.17 10.69 5.53
2049 -6.95 7.29 -1.30| -11.75 10.01 9.54 11.34 5.73
2050 -7.78 7.78 -1.32 -12.09 10.57 9.94 12.01 5.99
Player Player Player Player Player Player Player
18 19 20 21 22 23 24

2010 1.97 1.97 1.97 1.97 1.97 1.97 1.97

2011 2.86 2.84 2.84 2.84 2.36 2.84 2.83

2012 5.56 5.50 5.50 5.49 2.84 5.50 5.47

2013 6.49 6.37 6.36 6.34 2.05 6.36 6.28
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2014 6.91 6.73 6.72 6.64 1.03 6.71 6.55
2015 5.67 541 5.40 5.20 -1.19 5.38 5.13
2016 6.91 6.58 6.57 6.20 -0.57 6.52 6.17
2017 4.89 4.49 4.48 3.90 -3.07 4.37 3.94
2018 4.61 4.14 4.13 3.32 -3.73 3.92 3.44
2019 4.16 3.60 3.63 2.62 -4.51 3.25 2.79
2020 4.79 3.99 4.23 3.06 -4.15 3.60 3.25
2021 7.31 6.20 6.73 5.39 -1.86 5.75 5.61
2022 6.85 5.51 6.27 4.76 -2.51 4.85 4.98
2023 8.51 7.02 7.93 6.25 -1.01 5.97 6.44
2024 9.98 8.38 9.41 7.54 0.33 6.81 7.67
2025 10.42 8.75 9.85 7.76 0.65 6.54 7.81
2026 10.48 8.76 9.91 7.53 0.57 5.84 7.48
2027 9.50 7.75 8.92 6.16 -0.60 4.02 6.04
2028 8.34 6.57 7.75 4.56 -1.99 1.91 4.39
2029 8.81 7.04 8.21 4.61 -1.80 1.37 4.42
2030 7.81 6.02 7.19 3.21 -3.13 -0.62 3.03
2031 7.58 5.76 6.92 2.63 -3.75 -1.70 2.49
2032 7.45 5.57 6.74 2.19 -4.31 -2.54 2.12
2033 7.39 5.44 6.62 1.88 -4.85 -3.23 1.86
2034 7.64 5.58 6.78 1.89 -5.11 -3.57 1.91
2035 7.91 5.71 6.96 1.95 -5.34 -3.82 1.99
2036 7.88 5.52 6.82 1.71 -5.86 -4.32 1.73
2037 8.27 5.72 7.08 1.89 -5.94 -4.37 1.84
2038 8.68 5.93 7.35 2.09 -5.99 -4.39 1.91
2039 9.11 6.16 7.63 2.30 -6.00 -4.39 1.93
2040 9.57 6.40 7.92 2.53 -5.99 -4.40 1.91
2041 10.05 6.62 8.19 2.78 -5.98 -4.43 1.87
2042 10.57 6.87 8.49 3.05 -6.01 -4.48 1.80
2043 11.11 7.19 8.87 3.35 -6.13 -4.56 1.71
2044 11.68 7.58 9.31 3.68 -6.30 -4.67 1.63
2045 12.28 8.03 9.81 4.03 -6.49 -4.80 1.58
2046 12.92 8.53 10.38 4.40 -6.68 -4.94 1.56
2047 13.59 9.09 10.99 4.79 -6.80 -5.08 1.60
2048 14.30 9.69 11.65 5.18 -6.85 -5.21 1.70
2049 15.04 10.32 12.35 5.59 -6.85 -5.32 1.84
2050 15.83 10.98 13.08 5.99 -6.79 -5.40 2.02
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Appendix VI. Extra Statistical Data
Standard Multiple Regression Analysis Report for tsting (H2)

In this section, we adopted the procedure for riepgpa standard multiple regression
stated by Pallant (2007).

Key Note:AVE DBD refers to the average decided budget deficit engmg decisions
of subjects over time. AVE TCU- average total céyadilisation and AVE FI- average
Fund inflows.

Test 1: For all subjects (average score)

The syntax generated from this procedure is:

REGRESSION
/DESCRIPTIVES MEAN STDDEV CORR SIG N
IMISSING PAIRWISE
ISTATISTICS COEFF OUTS CI R ANOVA COLLIN TOL CHANGE ZPP
ICRITERIA=PIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT AveDBD
IMETHOD=ENTER AVEFI AVETCU
ISCATTERPLOT=(*ZRESID ,*ZPRED )
/RESIDUALS NORM(ZRESID)
ICASEWISE PLOT(ZRESID) OUTLIERS(3)
ISAVE MAHAL COOK .

The output generated fromthis procedure is shown bel ow

Correlations

Ave DBD AVE FI AVE TCU

Pearson Correlation Ave DBD 1,000 619 ,358
AVE FI ,619 1,000 ,407

AVE TCU ,358 ,407 1,000

Sig. (1-tailed) Ave DBD ) ,000 ,011
AVE FI ,000 . ,004

AVE TCU ,011 ,004 .

N Ave DBD 41 41 41
AVE FI 41 41 41

AVE TCU 41 41 41
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Model Summary(b)

Change Statistics
Adjusted | Std. Error R
R R of the Sig. F Square F
Model R Square | Square Estimate Change Change | Change df1 df2
1 ,630(a) ,397 ,365 ,31740 ,397 | 12,488 2 38 ,000
a Predictors: (Constant), AVE TCU, AVE FI
b Dependent Variable: Ave DBD
ANOVA(b)
Sum of
Model Squares df Mean Square F Sig.
1 Regression 2,516 2 1,258 12,488 ,000(a)
Residual 3,828 38 ,101
Total 6,344 40
a Predictors: (Constant), AVE TCU, AVE FI
b Dependent Variable: Ave DBD
Coefficients(a)
Unstandardized | Standardized 95% Confidence Collinearity
Coefficients Coefficients Interval for B Correlations Statistics
Std. | Zero- Std.
Model B Error Beta t Sig. | order | Partial = Part | Tolerance | VIF Error
1 (Constant) | -1,163 | 3,672 -317 | ,753 | -8,597 | 6,270
AVE FI ,129 ,031 ,667 | 4,111 | ,000 ,066 ,193 ,619 ,655 | ,518 | ,834 | 1,198
AVETCU | 3484 | 3,776 127 | 923 |,362 | -4,160 | 11,127 ,358 | ,148 | ,116 | ,834 | 1,198
a Dependent Variable: Ave DBD
Collinearity Diagnostics(a)
Variance Proportions
Condition
Model  Dimension Eigenvalue Index AVE TCU | (Constant) AVE FI
1 1 2,880 1,000 ,00 ,02 ,00
2 ,120 4,895 ,00 ,83 ,00
3 9,00E-005 178,892 1,00 ,16 1,00

a Dependent Variable: Ave DBD
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Residuals Statistics(a)

Minimum Maximum Mean Std. Deviation N

Predicted Value 2,4512 3,2798 2,7513 ,25080 41
Std. Predicted Value -1,197 2,107 ,000 1,000 41
Standard Error of

Predicted Value 050 130 083 022 41
Adjusted Predicted Value 2,4415 3,2735 2,7531 ,25192 41
Residual -,63293 ,86723 ,00000 , 30936 41
Std. Residual -1,994 2,732 ,000 ,975 41
Stud. Residual -2,090 2,829 -,003 1,010 41
Deleted Residual -,69556 ,92937 -,00187 ,33233 41
Stud. Deleted Residual -2,193 3,141 ,005 1,064 41
Mahal. Distance ,009 5,764 1,951 1,561 41
Cook's Distance ,000 ,191 ,025 ,047 41
Centered Leverage Value ,000 ,144 ,049 ,039 41

a Dependent Variable: Ave DBD
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Scatterplot

Dependent Variable: Ave DBD
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Regression Standardized Predicted Value

Test two: Subjects with a positive Fund balance
The syntax generated from this procedure is:

REGRESSION
IDESCRIPTIVES MEAN STDDEV CORR SIG N
IMISSING PAIRWISE
ISTATISTICS COEFF OUTS CI R ANOVA COLLIN TOL CHANGE ZPP
ICRITERIA=PIN(.05) POUT(.10)
INOORIGIN
/DEPENDENT AVEDBD_B
IMETHOD=ENTER AVEFI_B AVETCU_B
ISCATTERPLOT=(*ZRESID ,*ZPRED )
JRESIDUALS NORM(ZRESID)
JCASEWISE PLOT(ZRESID) OUTLIERS(3)
ISAVE MAHAL COOK .

The outcomes generated from this procedure are:
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Correlations

AVE DBD+ | AVE FI+ | AVE TCU+
Pearson Correlation AVE DBD+ 1,000 ,642 ,620
AVE FI+ ,642 1,000 ,528
AVE TCU+ ,620 ,528 1,000
Sig. (1-tailed) AVE DBD+ ) ,000 ,000
AVE Fl+ ,000 . ,000
AVE TCU+ ,000 ,000 )
N AVE DBD+ 41 41 41
AVE FI+ 41 41 41
AVE TCU+ a1 41 41
Model Summary(b)
Change Statistics
Adjusted | Std. Error R
R R of the Sig. F Square F
Model R Square | Square Estimate Change Change | Change df1 df2
1 ,722(a) ,522 ,497 ,31039 ,522 | 20,741 2 38 ,000
a Predictors: (Constant), AVE TCU+, AVE FI+
b Dependent Variable: AVE DBD+
ANOVA(b)
Sum of
Model Squares df Mean Square F Sig.
1 Regression 3,997 2 1,998 20,741 ,000(a)
Residual 3,661 38 ,096
Total 7,658 40
a Predictors: (Constant), AVE TCU+, AVE Fl+
b Dependent Variable: AVE DBD+
Coefficients(a)
Unstandardized | Standardized 95% Confidence Collinearity
Coefficients Coefficients Interval for B Correlations Statistics
Std. | Zero- Std.
Model B Error Beta t Sig. | order | Partial | Part | Tolerance | VIF Error
1 (Constant) - - -
10,100 3,897 2,592 013 17,989 2,211
AVE Fl+ 124 | 038 ,436 | 3,302 | ,002 ,048 ,200 642 | 472 | ,370 | ,721 | 1,387
¢¥5+ 11,960 | 4,052 ,390 | 2,952 | ,005 | 3,757 | 20,164 ,620 432 | ,331 | ,721 | 1,387

a Dependent Variable: AVE DBD+
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Collinearity Diagnostics(a)

Variance Proportions
Condition
Model  Dimension Eigenvalue Index AVE TCU+ | (Constant) AVE Fl+
1 1 2,941 1,000 ,00 ,01 ,00
2 ,059 7,079 ,00 73 ,00
3 7,55E-005 197,329 1,00 ,26 1,00

a Dependent Variable: AVE DBD+

Residuals Statistics(a)

Minimum Maximum Mean Std. Deviation N

Predicted Value 1,8286 3,0228 2,2833 ,31609 41
Std. Predicted Value -1,438 2,340 ,000 1,000 41
Standard Error of

Predicted Value 049 158 081 024 41
Adjusted Predicted Value 1,8445 3,0821 2,2879 ,31706 41
Residual -,64573 ,86649 ,00000 ,30254 41
Std. Residual -2,080 2,792 ,000 ,975 41
Stud. Residual -2,415 2,874 -,007 1,024 41
Deleted Residual -,87005 ,91851 -,00468 ,33533 41
Stud. Deleted Residual -2,590 3,206 ,002 1,069 41
Mabhal. Distance ,008 9,338 1,951 1,897 41
Cook's Distance ,000 ,675 ,038 , 107 41
Centered Leverage Value ,000 ,233 ,049 ,047 41

a Dependent Variable: AVE DBD+

Charts

Normal P-P Plot of Regression Standardized Residual
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Dependent Variable: AVE DBD+

Scatterplot

Regression Standardized Residual
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Regression Standardized Predicted Value

The syntax generated from this procedure is:

REGRESSION

/IDESCRIPTIVES MEAN STDDEV CORR SIG N

IMISSING PAIRWISE

ISTATISTICS COEFF OUTS CI R ANOVA COLLIN TOL CHANGE ZPP
ICRITERIA=PIN(.05) POUT(.10)

/NOORIGIN

/DEPENDENT AVEDBD_A
IMETHOD=ENTER AVETCU_A AVEFI_A
ISCATTERPLOT=(*ZRESID ,*ZPRED )

/RESIDUALS NORM(ZRESID)
ICASEWISE PLOT(ZRESID) OUTLIERS(3)
ISAVE MAHAL COOK .

The outcomes generated from this procedure are:

Correlations

AVE DBD- | AVE TCU- AVE FI-
Pearson Correlation AVE DBD- 1,000 ,180 -,054
AVE TCU- ,180 1,000 ,206
AVE FI- -,054 ,206 1,000
Sig. (1-tailed) AVE DBD- . ,130 ,368
AVE TCU- ,130 . ,098
AVE FI- ,368 ,098 :
N AVE DBD- 11 41 41
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AVE TCU- 41 41 41
AVE FI- 41 41 41
Model Summary(b)
Change Statistics
Adjusted | Std. Error R
R R of the Sig. F Square F
Model R Square | Square Estimate Change Change | Change df1 df2
1 ,203(a) ,041 -,009 1,13037 ,041 ,815 2 38 ,450
a Predictors: (Constant), AVE FI-, AVE TCU-
b Dependent Variable: AVE DBD-
ANOVA(b)
Sum of
Model Squares df Mean Square F Sig.
1 Regression 2,084 2 1,042 ,815 ,450(a)
Residual 48,554 38 1,278
Total 50,637 40
a Predictors: (Constant), AVE FlI-, AVE TCU-
b Dependent Variable: AVE DBD-
Coefficients(a)
Unstandardized | Standardized 95% Confidence Collinearity
Coefficients Coefficients Interval for B Correlations Statistics
Std. | Zero- Std.
Model B Error Beta t Sig. | order | Partial | Part | Tolerance | VIF Error
1 (Constant) -
-2,211 | 5,251 -,421 | ,676 12,841 8,418
AVE TCU-| 6,557 | 5,329 ,200 | 1,230 | ,226 | -4,231 | 17,345 ,180 | ,196 | ,195 | ,957 | 1,044
AVE FI- 025 | 043 -,095 | -588 | 560 | -,112 062 | -054 | -095| (oo 957 | 1,044
a Dependent Variable: AVE DBD-
Collinearity Diagnostics(a)
Variance Proportions
Condition
Model  Dimension Eigenvalue Index AVE FI- (Constant) | AVE TCU-
1 1 2,000 1,000 ,00 ,00 ,00
2 1,000 1,415 ,00 ,00 ,96
3 ,001 59,475 1,00 1,00 ,04

a Dependent Variable: AVE DBD-
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Residuals Statistics(a)

Std.
Minimum | Maximum Mean Deviation

Predicted Value 3,8960 4,7167 4,2473 ,22824 41
Std. Predicted Value -1,539 2,057 ,000 1,000 41
Standard Error of

Predicted Value 199 519 1298 071 41
Cg{ﬂzted Predicted 37933 |  4,9347 | 4,2560 26324 41
Residual -2,81422 2,99228 ,00000 1,10175 41
Std. Residual -2,490 2,647 ,000 ,975 41
Stud. Residual -2,581 2,748 -,004 1,014 41
Deleted Residual -3,02369 3,22494 -,00869 1,19350 41
Stud. Deleted Residual -2,804 3,029 -,005 1,058 41
Mabhal. Distance ,261 7,471 1,951 1,518 41
Cook's Distance ,000 ,196 ,028 ,044 41
Centered Leverage

Value ,007 ,187 ,049 ,038 41

a Dependent Variable: AVE DBD-

Charts

Normal P-P Plot of Regression Standardized Residual

Dependent Variable: AVE DBD-
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Scatterplot

Dependent Variable: AVE DBD-
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Excluded Analysis from the report:

Other Regression analysis performed but excludetienanalysis report because of the
research purposéHR). In additions, some of these variables were eledubecause of
multicollinearity and their statistical significamto the research.

Correlations

Ave | AVE | AVE | AVE | Petro | AVE | AVE | AVE | AVE
DBD  FI FB FO | Rev | TCU | DCL | PCC | GR
Pearson Ave
s . A | 1000 619 002 203 477 358 196 -016 414
AVE 619 1000 -447| 637 937 407 615| -462 | 172
AVE
Ay 002 -447 | 1,000| -913| -729| -180| -882| 992 363
ﬁ(\gE 203 637 -913| 1,000| 843| 98| 878| -927 | -319
Ezg" 477 937 | -729| 843 | 1,000| 368 ,807| -738| -016
¢¥5 358 407 | -180| 198 | 368| 1,000 547 | -153 | 630
g\éf 196  615| -882| .878| .807| 547 | 1,000| -872| -134
é\c”é 016 -462| 992 | -927| -738| -153| -872 | 1000 372
é\éE 414 172 | 363 | -319| -016| 630 | -134| 372 1,000
Sig. (1-tailed) g‘é% 000| 494| 02| 001 011 ,109| 460 004
ﬁIVE ,000 002| .000| .,000| 004 000 001 @241
é\B/E 494 002 000| 000 131 000 000 010
AVE
102 000 000 000! 107! 000! 000! 021
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FO
Ezgo 001,000 ,000| 000 009 | ,000| 000 @460
ﬁ\clﬁ 011 004| 4131| .107| 009 000| 70| 000
g\éE 109 000 ,000| ,000| ,000| 000 ,000 | 202
ﬁ\c”é 460 001| ,000| ,000| 000 70| 000 008
é\éE 004 41| 010| ,021| ,460| ,000 202 008

N Ave
DBD 41 41 41 41 41 41 41 41 41
QIVE 41 41 41 41 41 41 41 41 41
é\B/E 41 41 41 41 41 41 41 41 41
é(\;E 41 41 41 41 41 41 41 41 41
Petro 41 41 41 41 41 41 41 41 41
Rev
AVE
U 41 41 41 41 41 41 41 41 41
AVE
oL 41 41 41 41 41 41 41 41 41
AVE
s 41 41 41 41 41 41 41 41 41
AVE 41 41 41 41 41 41 41 41 41
GR

Model Summary(b)
Change Statistics
Adjusted | Std. Error R
R R of the Sig. F Square F
Model R Square | Square Estimate Change Change | Change dfl df2
1 771(a) 595 493 128344 595 | 5,871 8 32 1000

a Predictors: (Constant), AVE GR, Petro Rev, AVE TCU, AVE FB, AVE FO, AVE DCL , AVE PCC, AVE FI
b Dependent Variable: Ave DBD

ANOVA(b)
Sum of
Model Squares df Mean Square F Sig.
1 Regression 3,773 8 472 5,871 ,000(a)
Residual 2,571 32 ,080
Total 6,344 40

a Predictors: (Constant), AVE GR, Petro Rev, AVE TCU, AVE FB, AVE FO, AVE DCL , AVE PCC, AVE FI
b Dependent Variable: Ave DBD

Coefficients(a)
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Unstandardized Standardized 95% Confidence Interval for | |
Coefficients Coefficients B Comelations Collinearity Statistics
Mode B Std. Error Beta t Sig. g:ﬂﬁ | Partia Part Tolerance VIF ‘ B Std. Error
1 {Censtant) 2643 10,150 260 il -13,032 23318
AVEF -1,824 807 -8.013 -2.011 053 -3.672 023 619 335 - 226 001 | 1253280
AVEFB 085 038 5,268 2,746 naz ooa 162 ooz 360 253 002 | 434342
AVE FO 030 084 157 381 J28 -, 142 202 203 Daz 40 063 15,318
Petro Rev 1816 808 11.138 2,138 040 o8 3,742 ATT 354 241 000 | 2142,820
AVE TCU - 707 13475 -.028 - 052 el -28,155 26,742 358 oog i i ] M52 19,142
AVE DCL 1283 2,734 381 AT3 fikie] -4 275 6,861 Jog 0a3 53 e 51,329
AVE FCC -508 1608 ~381 -253 728 -4.058 2,850 -018 082 - 040 012 a27es
AVE GR 231 224 307 1,032 310 -.225 686 414 178 16 143 7.002
a Dependent Variable: Ave DBD
Collinearity Diagnostics(a)
Va bgyriance Proportions
. . . Condition | AVE | AVE | Petro AVE | AVE | AVE | AVE AVE
Model Dimension | Eigenvalue | Index FB | FO | Rev | TCU | DCL | PCC | GR | (Constant) | FI
1 1 7,309 1,000 ,00 | ,00 00| ,00| ,00 ,00 ,00 ,00| ,00
2 1,479 2,223 ,00 | ,00 00| ,01| ,00 ,00 ,00 ,00| ,00
3 ,164 6,673 ,00 | ,00 00| ,03| ,00 ,00 ,00 ,00| ,00
4 ,034 14,569 ,00 | ,00 01| 45| ,00 ,00 ,00 ,00 | ,02
5 ,011 25,535 ,00 | ,00 00| ,22| ,00 ,00 ,00 00| ,22
6 ,002 68,196 ,00 | ,00 02| ,02| ,00 ,00 14 ,03| ,01
7 ,000 | 127,628 ,01| ,00 09| ,12| ,00 ,00 ,00 ,90 | ,00
8 8,31E-005 | 296,583 ,00 | ,98 88| ,11| ,97 ,00 ,04 ,04 | ,00
9 6,91E-006 | 1028,122 99 | ,02 00| ,05| ,02| 1,00 81 ,03| ,75
a Dependent Variable: Ave DBD
Residuals Statistics(a)
Minimum Maximum Mean Std. Deviation N
Predicted Value 1,9990 3,4203 2,7513 ,30713 41
Std. Predicted Value -2,449 2,178 ,000 1,000 a1
Standard Error of
Predicted Value 082 257 129 033 41
Adjusted Predicted Value 2,1932 3,4302 2,7585 ,29800 41
Residual -,55578 ,81954 ,00000 ,25352 41
Std. Residual -1,961 2,891 ,000 ,894 41
Stud. Residual -2,189 3,220 -,008 ,985 41
Deleted Residual -,69266 1,01658 -,00721 ,30967 41
Stud. Deleted Residual -2,337 3,855 ,012 1,074 a1
Mahal. Distance 2,378 31,918 7,805 5,536 41
Cook's Distance ,000 277 ,024 ,049 41
Centered Leverage Value ,059 ,798 ,195 ,138 41

a Dependent Variable: Ave DBD

Charts
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Regression Standardized Residual

Normal P-P Plot of Regression Standardized Residual
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T-Test for the Deviation in Total Capacity Utilisation

The syntax generated from this procedure is:

T-Test

T-TEST
ITESTVAL =1
IMISSING = ANALYSIS
IVARIABLES = TCU2010 TCU2011 TCU2012 TCU2013 TCU2014 TCU2015 TCU2016
TCU2017 TCU2018 TCU2019 TCU2020 TCU2021 TCU2022 TCU2023 TCU2024 TCU2025
TCU2026 TCU2027 TCU2028 TCU2029 TCU2030 TCU2031 TCU2032 TCU2033 TCU2034
TCU2035 TCU2036 TCU2037 TCU2038 TCU2039 TCU2040 TCU2041 TCU2042 TCU2043
TCU2044 TCU2045 TCU2046 TCU2047 TCU2048 TCU2049 TCU2050
ICRITERIA = CI(.95) .

One-Sample Statistics

Std. Error
Mean Std. Deviation Mean
TCU2010 21 ,9996 ,00000 ,00000
TCU2011 21 1,0019 ,06160 ,01344
TCU2012 21 1,0050 ,06241 ,01362
TCU2013 21 1,0191 ,08253 ,01801
TCU2014 21 1,0159 ,06039 ,01318
TCU2015 21 1,0019 ,04799 ,01047
TCU2016 21 ,9925 ,04316 ,00942
TCU2017 21 ,9923 ,02767 ,00604
TCU2018 21 ,9847 ,04767 ,01040
TCU2019 21 ,9757 ,06404 ,01398
TCU2020 21 ,9708 ,06360 ,01388
TCU2021 21 ,9672 ,05331 ,01163
TCU2022 21 ,9689 ,05299 ,01156
TCU2023 21 ,9769 ,05426 ,01184
TCU2024 21 ,9843 ,05067 ,01106
TCU2025 21 ,9929 ,06277 ,01152
TCU2026 21 1,0002 ,05030 ,01098
TCU2027 21 ,9990 ,04515 ,00985
TCU2028 21 ,9860 ,04103 ,00895
TCU2029 21 ,9766 ,04627 ,01010
TCU2030 21 ,9683 ,05896 ,01287
TCU2031 21 ,9588 ,06783 ,01480
TCU2032 21 ,9583 ,07157 ,01562
TCU2033 21 ,9618 ,07064 ,01541
TCU2034 21 ,9652 ,06679 ,01458
TCU2035 21 ,9673 ,05446 ,01188
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TCU2036 21 ,9713 ,04976 ,01086
TCU2037 21 ,9779 ,05460 ,01191
TCU2038 21 ,9822 ,05283 ,01153
TCU2039 21 ,9816 ,03412 ,00745
TCU2040 21 ,9830 ,04885 ,01066
TCU2041 21 ,9866 ,04660 ,01017
TCU2042 21 ,9868 ,04144 ,00904
TCU2043 21 ,9946 ,04002 ,00873
TCU2044 21 ,9990 ,05564 ,01214
TCU2045 21 ,9935 ,04253 ,00928
TCU2046 21 ,9880 ,02788 ,00608
TCU2047 21 ,9839 ,02281 ,00498
TCU2048 21 ,9843 ,02475 ,00540
TCU2049 21 ,9846 ,02551 ,00557
TCU2050 21 ,9846 ,02756 ,00601
One-Sample Test
Test Value=1
95% Confidence Interval
of the Difference
Mean
t df Sig. (2-tailed) | Difference Lower Upper
TCU2010 -
80926351 20 ,000 -,00038 -,0004 -,0004
11136,050
TCU2011 ,140 20 ,890 ,00189 -,0262 ,0299
TCU2012 ,369 20 ,716 ,00503 -,0234 ,0334
TCU2013 1,060 20 ,302 ,01908 -,0185 ,0567
TCU2014 1,208 20 ,241 ,01592 -,0116 ,0434
TCU2015 ,180 20 ,859 ,00189 -,0200 ,0237
TCU2016 -,792 20 ,438 -,00746 -,0271 ,0122
TCU2017 -1,277 20 ,216 -,00771 -,0203 ,0049
TCU2018 -1,474 20 ,156 -,01533 -,0370 ,0064
TCU2019 -1,740 20 ,097 -,02431 -,0535 ,0048
TCU2020 -2,104 20 ,048 -,02920 -,0581 -,0002
TCU2021 -2,818 20 ,011 -,03278 -,0571 -,0085
TCU2022 -2,694 20 ,014 -,03115 -,0553 -,0070
TCU2023 -1,955 20 ,065 -,02315 -,0478 ,0016
TCU2024 -1,417 20 172 -,01566 -,0387 ,0074
TCU2025 -,613 20 ,547 -,00706 -,0311 ,0170
TCU2026 ,022 20 ,983 ,00024 -,0227 ,0231
TCU2027 -,097 20 ,924 -,00096 -,0215 ,0196
TCU2028 -1,561 20 134 -,01397 -,0326 ,0047
TCU2029 -2,316 20 ,031 -,02338 -,0444 -,0023
TCU2030 -2,467 20 ,023 -,03175 -,0586 -,0049
TCU2031 -2,783 20 ,011 -,04119 -,0721 -,0103
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TCU2032 -2,668 20 ,015 -,04167 -,0742 -,0091
TCU2033 -2,481 20 ,022 -,03825 -,0704 -,0061
TCU2034 -2,389 20 ,027 -,03481 -,0652 -,0044
TCU2035 -2,754 20 ,012 -,03273 -,0575 -,0079
TCU2036 -2,640 20 ,016 -,02867 -,0513 -,0060
TCU2037 -1,858 20 ,078 -,02214 -,0470 ,0027
TCU2038 -1,543 20 ,139 -,01778 -,0418 ,0063
TCU2039 -2,478 20 ,022 -,01845 -,0340 -,0029
TCU2040 -1,591 20 127 -,01696 -,0392 ,0053
TCU2041 -1,318 20 202 -,01340 -,0346 ,0078
TCU2042 -1,454 20 ,161 -,01315 -,0320 ,0057
TCU2043 -,620 20 542 -,00541 -,0236 ,0128
TCU2044 -,080 20 937 -,00097 -,0263 ,0244
TCU2045 -,705 20 /489 -,00654 -,0259 ,0128
TCU2046 -1,971 20 ,063 -,01199 -,0247 ,0007
TCU2047 -3,225 20 ,004 -,01605 -,0264 -,0057
TCU2048 -2,902 20 ,009 -,01567 -,0269 -,0044
TCU2049 -2,765 20 ,012 -,01539 -,0270 -,0038
TCU2050 -2,557 20 ,019 -,01538 -,0279 -,0028
T-Test
T-TEST
ITESTVAL =1

IMISSING = ANALYSIS

/VARIABLES = TCU2010 TCU2011 TCU2012 TCU2013 TCU2014 TCU2015 TCU2016

TCU2017 TCU2018 TCU2019 TCU2020 TCU2021 TCU2022 TCU2023 TCU2024 TCU2025
TCU2026 TCU2027 TCU2028 TCU2029 TCU2030 TCU2031 TCU2032 TCU2033 TCU2034
TCU2035 TCU2036 TCU2037 TCU2038 TCU2039 TCU2040 TCU2041 TCU2042 TCU2043

TCU2044 TCU2045 TCU2046 TCU2047 TCU2048 TCU2049 TCU2050

ICRITERIA = CI(.95) .

One-Sample Statistics

Std. Error
N Mean Std. Deviation Mean
TCU+2010 16 ,9996 ,00000 ,00000
TCU+2011 16 ,9814 ,02642 ,00660
TCU+2012 16 ,9833 ,02939 ,00735
TCU+2013 16 1,0077 ,07972 ,01993
TCU+2014 16 1,0113 ,06399 ,01600
TCU+2015 16 1,0033 ,04347 ,01087
TCU+2016 16 1,0008 ,02921 ,00730
TCU+2017 16 ,9906 ,02262 ,00566
TCU+2018 16 ,9729 ,03453 ,00863
TCU+2019 16 ,9685 ,06410 ,01602
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TCU+2020 16 ,9651 ,05957 ,01489
TCU+2021 16 ,9599 ,04157 ,01039
TCU+2022 16 ,9649 ,04026 ,01006
TCU+2023 16 ,9749 ,04106 ,01027
TCU+2024 16 ,9903 ,04464 ,01116
TCU+2025 16 1,0053 ,04544 ,01136
TCU+2026 16 1,0124 ,04551 ,01138
TCU+2027 16 1,0089 ,04007 ,01002
TCU+2028 16 ,9946 ,02571 ,00643
TCU+2029 16 ,9844 ,02699 ,00675
TCU+2030 16 ,9780 ,04378 ,01094
TCU+2031 16 ,9682 ,05526 ,01382
TCU+2032 16 ,9649 ,06232 ,01558
TCU+2033 16 ,9667 ,06360 ,01590
TCU+2034 16 ,9698 ,05711 ,01428
TCU+2035 16 ,9704 ,04764 ,01191
TCU+2036 16 ,9701 ,03887 ,00972
TCU+2037 16 ,9728 ,03429 ,00857
TCU+2038 16 ,9762 ,03409 ,00852
TCU+2039 16 ,9837 ,03738 ,00935
TCU+2040 16 ,9946 ,04105 ,01026
TCU+2041 16 ,9959 ,04193 ,01048
TCU+2042 16 ,9916 ,04216 ,01054
TCU+2043 16 ,9907 ,03916 ,00979
TCU+2044 16 ,9887 ,03321 ,00830
TCU+2045 16 ,9859 ,02506 ,00627
TCU+2046 16 ,9843 ,02075 ,00519
TCU+2047 16 ,9832 ,02301 ,00575
TCU+2048 16 ,9837 ,02759 ,00690
TCU+2049 16 ,9858 ,02924 ,00731
TCU+2050 16 ,9887 ,02847 ,00712
One-Sample Test
Test Value =1
95% Confidence Interval
of the Difference
Mean
t df Sig. (2-tailed) | Difference Lower Upper
TCU+2010 -
11665233
116383.76 15 ,000 -,00038 -,0004 -,0004
0
TCU+2011 -2,814 15 ,013 -,01858 -,0327 -,0045
TCU+2012 -2,276 15 ,038 -,01672 -,0324 -,0011
TCU+2013 ,384 15 ,706 ,00765 -,0348 ,0501
TCU+2014 ,705 15 492 ,01127 -,0228 ,0454
TCU+2015 ,302 15 7167 ,00328 -,0199 ,0264
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TCU+2016 ,109 15 914 ,00080 -,0148 ,0164
TCU+2017 -1,656 15 ,118 -,00937 -,0214 ,0027
TCU+2018 -3,142 15 ,007 -,02712 -,0455 ,0087
TCU+2019 -1,965 15 ,068 -,03148 -,0656 ,0027
TCU+2020 -2,344 15 ,033 -,03491 -,0667 ,0032
TCU+2021 -3,858 15 ,002 -,04009 -,0622 ,0179
TCU+2022 -3,486 15 ,003 -,03509 -,0565 ,0136
TCU+2023 -2,448 15 ,027 -,02513 -,0470 ,0033
TCU+2024 -,865 15 401 -,00965 -,0334 ,0141
TCU+2025 463 15 ,650 ,00526 -,0190 ,0295
TCU+2026 1,093 15 292 ,01243 -,0118 ,0367
TCU+2027 ,890 15 ,388 ,00891 -,0124 ,0303
TCU+2028 -,837 15 416 -,00538 -,0191 ,0083
TCU+2029 -2,305 15 ,036 -,01555 -,0299 ,0012
TCU+2030 -2,006 15 ,063 -,02196 -,0453 ,0014
TCU+2031 -2,299 15 ,036 -,03177 -,0612 ,0023
TCU+2032 -2,252 15 ,040 -,03509 -,0683 ,0019
TCU+2033 -2,097 15 ,053 -,03335 -,0672 ,0005
TCU+2034 -2,115 15 ,052 -,03020 -,0606 ,0002
TCU+2035 -2,485 15 ,025 -,02959 -,0550 ,0042
TCU+2036 -3,077 15 ,008 -,02990 -,0506 ,0092
TCU+2037 -3,171 15 ,006 -,02719 -,0455 ,0089
TCU+2038 -2,793 15 ,014 -,02380 -,0420 ,0056
TCU+2039 -1,749 15 ,101 -,01634 -,0363 ,0036
TCU+2040 -,522 15 ,609 -,00536 -,0272 ,0165
TCU+2041 -,394 15 ,699 -,00413 -,0265 ,0182
TCU+2042 -,793 15 440 -,00836 -,0308 ,0141
TCU+2043 -,950 15 ,357 -,00931 -,0302 ,0116
TCU+2044 -1,360 15 194 -,01130 -,0290 ,0064
TCU+2045 -2,246 15 ,040 -,01408 -,0274 ,0007
TCU+2046 -3,029 15 ,008 -,01571 -,0268 ,0047
TCU+2047 -2,917 15 ,011 -,01678 -,0290 ,0045
TCU+2048 -2,370 15 ,032 -,01635 -,0310 ,0016
TCU+2049 -1,942 15 ,071 -,01420 -,0298 ,0014
TCU+2050 -1,595 15 132 -,01135 -,0265 ,0038
T-Test
T-TEST
ITESTVAL =1

IMISSING = ANALYSIS

/VARIABLES = TCU2010 TCU2011 TCU2012 TCU2013 TCU2014 TCU2015 TCU2016

TCU2017 TCU2018 TCU2019 TCU2020 TCU2021 TCU2022 TCU2023 TCU2024 TCU2025
TCU2026 TCU2027 TCU2028 TCU2029 TCU2030 TCU2031 TCU2032 TCU2033 TCU2034
TCU2035 TCU2036 TCU2037 TCU2038 TCU2039 TCU2040 TCU2041 TCU2042 TCU2043

TCU2044 TCU2045 TCU2046 TCU2047 TCU2048 TCU2049 TCU2050
ICRITERIA = CI(.95) .

101




Ghana Petroleum Fund Experiment Ref.

One-Sample Statistics

Std. Error
Mean Std. Deviation Mean

TCU- 2010 5 ,9996 ,00000 ,00000
TCU- 2011 5 1,0674 ,09651 ,04316
TCU- 2012 5 1,0746 ,09106 ,04072
TCU- 2013 5 1,0557 ,08961 ,04008
TCU- 2014 5 1,0308 ,05017 ,02244
TCU- 2015 5 ,9974 ,06630 ,02965
TCU- 2016 5 ,9661 ,07049 ,03153
TCU- 2017 5 ,9976 ,04316 ,01930
TCU- 2018 5 1,0224 ,06750 ,03019
TCU- 2019 5 ,9986 ,06509 ,02911
TCU- 2020 5 ,9891 ,07982 ,03570
TCU- 2021 5 ,9906 ,08268 ,03697
TCU- 2022 5 ,9815 ,08775 ,03924
TCU- 2023 5 ,9832 ,09129 ,04082
TCU- 2024 5 ,9651 ,06898 ,03085
TCU- 2025 5 ,9535 ,06029 ,02696
TCU- 2026 5 ,9612 ,04883 ,02184
TCU- 2027 5 ,9675 ,05033 ,02251
TCU- 2028 5 ,9585 ,06853 ,03065
TCU- 2029 5 ,9516 ,08333 ,03727
TCU- 2030 5 ,9369 ,09266 ,04144
TCU- 2031 5 ,9287 ,10029 ,04485
TCU- 2032 5 ,9373 ,10157 ,04543
TCU- 2033 5 ,9461 ,09683 ,04331
TCU- 2034 5 ,9504 ,09857 ,04408
TCU- 2035 5 ,9573 ,07845 ,03509
TCU- 2036 5 ,9752 ,08179 ,03658
TCU- 2037 5 ,9940 ,10033 ,04487
TCU- 2038 5 1,0015 ,09481 ,04240
TCU- 2039 5 ,9748 ,02249 ,01006
TCU- 2040 5 ,9459 ,05790 ,02589
TCU- 2041 5 ,9569 ,05309 ,02374
TCU- 2042 5 ,9715 ,03917 ,01752
TCU- 2043 5 1,0070 ,04474 ,02001
TCU- 2044 5 1,0321 ,09772 ,04370
TCU- 2045 5 1,0176 ,07572 ,03387
TCU- 2046 5 ,9999 ,04516 ,02020
TCU- 2047 5 ,9863 ,02464 ,01102
TCU- 2048 5 ,9865 ,01413 ,00632
TCU- 2049 5 ,9808 ,00470 ,00210
TCU- 2050 5 9717 ,02204 ,00986

One-Sample Test
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Test Value = 1
95% Confidence Interval
of the Difference
Mean
t df Sig. (2-tailed) | Difference Lower Upper

TCU- 2010 -

53678305
448704 80 4 ,000 -,00038 -,0004 -,0004

0
TCU- 2011 1,562 4 193 ,06740 -,0524 1872
TCU- 2012 1,833 4 141 ,07463 -,0384 1877
TCU- 2013 1,389 4 237 ,05567 -,0556 ,1669
TCU- 2014 1,374 4 242 ,03082 -,0315 ,0931
TCU- 2015 -,087 4 ,935 -,00257 -,0849 ,0798
TCU- 2016 -1,075 4 343 -,03388 -1214 ,0536
TCU- 2017 -,125 4 ,906 -,00242 -,0560 ,0512
TCU- 2018 742 4 ,500 ,02239 -,0614 ,1062
TCU- 2019 -,047 4 ,965 -,00136 -,0822 ,0795
TCU- 2020 -,306 4 775 -,01091 -,1100 ,0882
TCU- 2021 -,254 4 812 -,00941 -1121 ,0933
TCU- 2022 -472 4 ,661 -,01854 -,1275 ,0904
TCU- 2023 -412 4 ;702 -,01681 -,1302 ,0965
TCU- 2024 -1,132 4 321 -,03491 -,1206 ,0507
TCU- 2025 -1,723 4 ,160 -,04645 -,1213 ,0284
TCU- 2026 -1,776 4 ,150 -,03879 -,0994 ,0218
TCU- 2027 -1,446 4 222 -,03255 -,0950 ,0299
TCU- 2028 -1,353 4 248 -,04146 -,1266 ,0436
TCU- 2029 -1,300 4 264 -,04843 -,1519 ,0550
TCU- 2030 -1,522 4 ,203 -,06307 -,1781 ,0520
TCU- 2031 -1,591 4 187 -,07134 -,1959 ,0532
TCU- 2032 -1,380 4 240 -,06271 -,1888 ,0634
TCU- 2033 -1,245 4 ,281 -,05393 -,1742 ,0663
TCU- 2034 -1,125 4 324 -,04957 -,1720 ,0728
TCU- 2035 -1,218 4 290 -,04275 -,1402 ,0547
TCU- 2036 -,677 4 536 -,02475 -,1263 ,0768
TCU- 2037 -,134 4 ,900 -,00600 -,1306 ,1186
TCU- 2038 ,035 4 974 ,00147 -,1163 ,1192
TCU- 2039 -2,503 4 ,067 -,02518 -,0531 ,0027
TCU- 2040 -2,088 4 ,105 -,05407 -,1260 ,0178
TCU- 2041 -1,814 4 144 -,04307 -,1090 ,0229
TCU- 2042 -1,626 4 179 -,02849 -,0771 ,0202
TCU- 2043 352 4 742 ,00705 -,0485 ,0626
TCU- 2044 734 4 504 ,03208 -,0892 1534
TCU- 2045 519 4 631 ,01758 -,0764 1116
TCU- 2046 -,005 4 997 -,00009 -,0562 ,0560
TCU- 2047 -1,246 4 281 -,01373 -,0443 ,0169
TCU- 2048 -2,139 4 ,099 -,01352 -,0311 ,0040
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TCU- 2049 -9,153 4 ,001 -,01923 -,0251 -,0134
TCU- 2050 -2,870 4 ,045 -,02828 -,0556 -,0009
References

Blinder, S.A., 2008. Keynesian Economics. The Cemdtncyclopedia of Economics.
Liberty Fund, Inc.
http://www.econlib.org/library/Enc/KeynesianEconasihtml

Breisinger, C. et al. 2009. Managing future Oil Bewes in Ghana- An assessment of
Alternative Allocation options. Kiel Working Papéto. 1518.

Darko, O. D. and Domfe, G. 2008. Oil ProductionGhana: Implication for Economic
Development. Subsaharan Africa. ARI 104.

Corden, W.M. and Neary, J.P., 1982. Booming Seatdr De-Industrialisation in a Small
Open Economy. The Economic Journal, Vol. 92, N&, 325 to 848.

Eifert, B., Gelb, A. and Tallroth, N.B. 2002. Theliical Economy of Fiscal Policy and
Economic Management in Oil Exporting Countries. WdBank Policy Research Paper
2899.

Economic Developments and Prospects. 2005. Oil Baaooh Revenues Management.
The World Bank. Middle East and North Africa RegiOfffice of the Chief Economist,
27-39.

Friedman, D. and Sunder, S.1994. Experimental MithA Primer for Economists. NY.
Cambridge University Press.

Gary, I. and Others. 2009. Ghana’s big test: Qiliallenge to democratic development.
Oxfam America, 19-32.

Gelb, A. and Grasmann, S. 2008. Confronting the coitse. First Drift Paper to
AFD/EUDN Conference.

Ghana ‘will be an African Tiger'. BBC News. June, 2807.
http://news.bbc.co.uk/2/hi/africa/6766527.stm

Guijarati, 133 sited in: Moffat, M. Hypothesis TestiUsing One-Sample t-Test.
About.com: Economics.
http://economics.about.com/cs/termpaperhelp/a/oneample_2.htm

104



Gylfason, T. 2001. Natural Resources, EducationEswhomic Development. European
Economic Review 45, -859.

Heum, P. et al. 2003. Enhancement of Local Coniterthe Upstream Oil and Gas
Industry in Nigeria: A Comprehensive and Viable i®plApproach. SNF Report No.
25/03

Moxnes, E. and Jensen, L. 2009. Drunker than Ir@nmilisperceptions and Information
treatments. Drug and Alcohol Dependence 105, 63-70

Moxnes, E. 2004.Misperceptions of basic dynamibg, ¢ase of renewable resource
management. Syst. Dyn. Rev. 20, 139-162.

Moxnes, E. 1998b. Overexploitation of Renewable dReses: The Role of
Misperceptions. Journal of Economic Behaviour @nganisation, Vol. 37 (1), 107-127

Moxnes, E. 1982. Design of Governmental Policias@id Production Rates and Oil
Income Spending, a Long-Term Perspective. PublidhleD Dissertation. Centre for
Petroleum Studies, The CHR. Michelsen Institutenindy.

Nygaard, P.L. 2008. Writing for Scholars: A PraatiGuide to Making Sense and Being
Heard. Oslo. Universitetsforlaget.

Pallant, J. 2007. SPSS Survival Manual -A Step tap $uide to Data Analysis using
SPSS Version 15. Berkshire. The McGraw-Hill co.

Rouwettee, J.A., GrORler, A. and Vennix, J.A.M. 20Bxploring Influencing Factors on
Rationality: A Literature Review of Dynamic Decisidlaking Studies in System
Dynamics. Systems Research and Behaviour Scien@b21370

Sachs, J.D. and Warner, A.M. 2001. The Curse ofitdaResource. European Economic
Review 45, 827-838.

Steven, P. 2003. Resource Impact: Curse or Ble3singjterature Survey. Journal of
Energy Literature, 9 (1), 3-42.

Sterman, J. D. 2000. Business Dynamics: SystemKirtgrand Modeling for a Complex
World. Boston, McGraw-Hill Co., Inc.

Sterman, J.D. 1989. Modelling Managerial Behaviddisperceptions of Feedback in a
Dynamic Decision Making Experiment. Management &oe Vol. 35, No. 3.

Tsalik, S. 2003. Caspian Oil Windfalls: Who Will B«fit? Caspian Revenue Watch,
Central Eurasia Project. Open Society Institute.

105



TRS
,5—. g
= A
= ) “|

Ghana Petroleum Fund Experiment Rep%s-.;_:.-.f/

The Budget Statement and Economic Policy for th8920nvesting in A BETTER
GHANA. Ministry of Finance and Economic Planningh@a.

Wheat Jr., I. D. 2007. The Feedback Method. A Sydbynamics Approach to Teaching
Macroeconomics. PhD Dissertation Published, Unityecs Bergen. Papers; IV & V.

World Bank. 2009. Economy-Wide Impact of Oil Diseoy in Ghana. PREM 4. Africa
Region. Report No. 47321-GH.

York, R. and Zhan, Z. 2009. Fiscal VulnerabilitydaBustainability in Oil-Producing
Sub-Sahara African Countries. IMF Working Paper 0&/174. African Department.

Ugo, F. 2000. Review of the Experience with Oil #tsation and Saving Funds in
Selected Countries. IMF Working Paper No. 00/11RIdi& Eastern Dept.

106



