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Abstract. A social accounting matrix can be utilised to
model prices, providing a deeper understanding on price
effects linked to intersectoral linkages, wages costs and
cost-of-living adjustments. The objective of this article
is to estimate price multipliers and their decomposition
effects for the Maltese economy, based on the 2010 mi-
cro social accounting matrix. The estimated price mul-
tipliers follow the methodological framework proposed by
Roland-Holst et al. (1995). The aim is to capture all ex-
isting price multiplier effects which are embedded within
the entire circular flow of income and expenditure. This
paper presents the first block decomposition of price mul-
tipliers locally with the objective to estimate and distin-
guish between transfer, open-loop and closed-loop effects.
Therefore, this paper provides additional insight on tra-
cing the different price effects following exogenous cost
injections. Findings portray that the effects on produc-
tion activities following injection in the same production
account is dominated mainly by transfer effects. How-
ever, the price multiplier effects on endogenous accounts
following an injection in production activities would result
in mainly open-loop effects. The effects of higher wage
costs on production activities and households are mainly
dominated by open-loop effects, followed by induced ef-
fects. The estimated price multipliers can be utilised for
policy formulation but are subject to the traditional input-
output framework assumptions. However, the estimated
price multipliers provide a first cut estimate of assessing
price effects in terms of intermediary input costs, wages
costs and cost-of-living adjustments following exogenous
cost changes.
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1 Introduction

The objective of this study is to estimate the price multi-
pliers for the Maltese economy based on the SAM frame-
work. For the context of Malta, this is the first study
that attempts to estimate price multipliers based on a So-
cial Accounting Matrix (SAM). The estimated price mul-
tipliers follow the methodological framework proposed by
Roland-Holst et al. (1995). Within the local context there
had already been a study that introduced (Cassar, 2013)
and applied (Theuma, 2018) the Leontief Price model.
In the undergraduate dissertation by Theuma (2018), the
author utilises a Symmetric input output table (SIOT) as
the basis to simulate inter-sectoral price changes within
the Maltese economy via the Leontief Price model'. The
price effects coming from the additional production gen-
erated throughout the economy following the increased
income that is originally triggered from greater house-
hold demand were not captured in Theuma (2018) since
a SIOT was utilised for the basis of the model rather than
a SAM. These missing links are referred to as closed-loop
or induced effects.

Two years after the study by Theuma (2018), a 2010
Maltese SAM was constructed in the post-graduate dis-
sertation by Theuma (2020), which shall be utilised as the
basis for this paper. It was the study by Cassar (2013)
that constructed the first reliable and coherent SAM for
Malta for the year 2000. The SAM endogenising property
allows price multipliers to take into account the closed-
loop effects. Therefore, the results presented in this study
extend the analysis to capture the price effects originat-
ing from the extra production coming from the additional
income generated as a result of higher employment to
satisfy the greater household demand. In terms of prices,

LIn this study, prices refer to commodity prices, wage costs or
cost-of-living effects.
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the multipliers estimated in this study capture the rela-
tionship between production activities, factors and insti-
tutions that cover the complete circular flow of income
and expenditure of the Maltese economy. The estimated
price multipliers effects are subject to exogenous shocks
to any factor of primary inputs. Primary inputs consist
of Gross Value Added (GVA), imports and net taxes on
products. Also, GVA consists of compensation of employ-
ees, net operating turnover, sales of fixed capital and net
taxes on production. Therefore, price fluctuations can
be assessed with the estimated price multipliers following
exogenous changes in any element of primary inputs.

A Symmetric Input-Output Table (SIOT) shows sec-
toral information regarding the production and consump-
tion of an economy. The SIOT framework can be expan-
ded to endogenise household behaviour, but it does not
reflect the entire circular flow of income and expendit-
ure of an economy. Models with households assumed as
endogenous, such as the SAM, allow for the estimation
of multipliers that capture the entire circular flow of in-
come and expenditure (Miller et al., 2009). Therefore,
a SIOT does not fully succeed in capturing the income
effects distributed across institutions and factors. In this
study, to capture the entire circular flow of income and
expenditure a SAM for Malta is instead utilised. In matrix
form, a SAM records the income generated by produc-
tion activities, and the income distribution and redistribu-
tion between the various institutions within an economy
(Round, 2003).

A SAM s also referred to as an economy-wide data
framework (El-Said et al., 2001), which is considered
as "comprehensive” (EI-Said et al., 2001) and “flexible”
(Round, 2003). The SAM framework retains a high
degree of consistency because total receipts and pay-
ments throughout the economy balance. Within the SAM
framework, receipts are displayed as row elements, while
payments are portrayed as column elements. The flex-
ibility of the SAM structure allows its accounts to be
disaggregated according to the scope of study. A SAM
can have different levels of disaggregation, such that eco-
nomic activities can be analysed at a macro or micro level.
A SAM with a single aggregated production account is
referred to as a Macro SAM, which is mainly used to ana-
lyse an economy at a macro level, hence its name. On
the other hand, when the production activities, factors
and final demand are disaggregated at a sectoral level,
it is generally referred to as a Micro SAM. As its name
suggests, a Micro SAM is generally utilised to analyse the
economy at a sectoral level. Other different SAM types
also exist, such as household, financial or environmental-
extended SAMs, which further disaggregate the Macro or
Micro SAM accounts. The disaggregation level of the
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SAM accounts vary depending on the scope of study.
The next section provides an in-depth explanation of
the methodology utilised to estimate the price multipli-
ers and their decomposition. The Methodology Section
starts off with a brief description of the data sources util-
ised to obtain the Micro SAM utilised for this study. It
is then followed by an explanation on splitting the SAM
accounts between endogenous and exogenous, which is
later utilised as the basis to estimate and decompose the
price multipliers for every Maltese economic sector. Two
block-decomposition techniques shall be carried out, the
multiplicative and the additive methods. The results are
then put forward and discussed in section 3. The paper
concludes with a summary of the main findings.

2 Data and Methodology

A SAM shall be utilised as the basis to estimate price
multipliers and their decomposition effects to capture the
entire circular flow of income and expenditure. In the
postgraduate dissertation by Theuma (2020), the author
had constructed a 2010 Micro SAM for Malta utilising
reliable official statistical data sources. The Micro SAM
also conforms to the latest European System of Accounts
(Commission et al., 2013) framework and NACE (Euro-
stat, 2008) classification. The 2010 Maltese Micro SAM
was readily available, disaggregated at a 44 sectoral level,
with two factor accounts (labour and capital) and five
institution accounts, of which three are considered as do-
mestic, namely (i) Households, (ii) Government and (iii)
Enterprises.

Subject to the traditional input-output framework and
additional assumptions imposed during the SAM con-
struction process?, the comprehensive economy-wide data
framework can be utilised to undertake multiplier analysis.
In other words, the consequent effects of exogenous in-
jections in an economy can be studied via multiplier or
impact analysis. However, this requires a SAM to be parti-
tioned into endogenous and exogenous accounts as shown
in table 1. For consistency purposes, the same methodo-
logical structure put forward in Roland-Holst et al. (1995)
is utilised. To capture the closed-loop or induced effects
and obtain a complete set of price multipliers, production
activities, factors, and households and enterprises insti-
tutions are taken as endogenous as portrayed in table 1.
Government, taxes, capital and Rest of World accounts
are taken as exogenous. The endogenous and exogenous
partitioning structure adopted in this study also conforms
to that adopted by Defourny et al. (1984), Pyatt et al.
(1979) and Roland-Holst et al. (1995).

2Refer to Theuma (2020) for a detailed description of the ad-
ditional assumptions imposed during the 2010 Maltese SAM con-
struction process
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It is worth noting that for the constructed 2010 Maltese
SAM, the flows between the production activities and the
enterprises institution are directly included under the pro-
duction account rather than found separately within the
enterprises institution column (Theuma, 2020). There-
fore, payments by enterprises to production activities are
assumed to be zero to avoid double counting. Also, the
domestic household institution account also includes flows
of Non-Profit Institutions Serving Households (NPISH).

From table 1, the flows amongst all endogenous ac-
counts (T11, Ti3, To1, T3, Ts3) are portrayed as five
separate block matrices, grouped into a single square
(3 x 3) matrix. Block matrix T1; mirrors the intermediate
consumption matrix that is readily found within a SIOT.
Block matrix T13 denotes the expenditure of the endo-
genised domestic institutions on total output. Block mat-
rix Toy denotes the value-added generated from factors
by all production activities. Block matrix Tz, denotes
the income received by the endogenous domestic institu-
tions for their labour services. Block matrix T3 denotes
the flows between the endogenised domestic institutions.
Block matrix T4 denotes final demand for all the exo-
genous accounts, which is identical to the final demand
column found within a SIOT. Block matrix T»4 denotes
final demand for factors of production by exogenous ac-
counts, which is required for output production. Block
matrix T34 denotes the income received by all endogen-
ised domestic institutions from all exogenous institutions.
Similar to the injection column vector (T14, Tos4, T34),
the leakages row vector (T41, T42, T43) denotes the flows
from endogenous to exogenous accounts in the form im-
ports, savings, and taxes, respectively. Block matrix T4
represents the inter-institutional transactions between all
exogenous institutions. Total receipts and payments in
table 1 must equate, such that every column element (Y1,
Y2, Y3, Yy) and row element (Y1, Yz, Y3, Y4) within
the SAM structure balance (Theuma, 2020). table 1 can
also be portrayed in such a way to provide a picture of
the entire circular flow of income and expenditure of an
economy, as displayed in figure 1.
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Production

Activities
T11

Institutions
T33

Factors of
Production
Figure 1: Circular Flow of Income and Expenditure

Source: (Defourny et al., 1984).

From figure 1, departing from block matrix Ty, in-
come is generated from the value-added taking place dur-
ing the production processes of economic sectors. The
newly generated income is then transformed into factors
of production, which are supplied by the various institu-
tions present in the economic system to produce goods
and services. This process is visualised as T»; in table 1.
Factors of production are then accrued to institutions,
representing amongst others, the income distribution to
households. Institutions can have transactions between
themselves, Ts3, such as inter-income transfers between
households. The income generated and distributed to
households is then utilised for expenditure of goods and
services by the various economic institutions Ty3 as por-
trayed in table 1. The cycle repeats itself portraying the
movements and generation of income from producers to
workers and back.

Utilising the partitioning structure of table 1, we can
define matrix A that denotes the average expenditure
propensities, representing the fixed interactions between
the inputs and output of every sector. These sectoral
fixed interactions are generally denoted as ajj, portraying
the input i required by sector j to produce a unit of a
commodity. Therefore, ajjy; are required to produce tj
number of goods. From table 1, in matrix algebra nota-
tion aj; can be made subject of the formula to represent
the technical coefficients matrix.

www.xjenza.org
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Partitions Endogenous Endogenous Endogenous Exogenous | Total
Government
) Household '
SAM Production Factors and Taxes,
Accounts Activities Enterorises Capital and
P RoW
Production
En n . T T T Y,
dogenous Activities 1 0 13 14 1
Endogenous Factors To1 0 0 Tos Y5
Household
Endogenous and 0 T3 T33 T34 Y3
Enterprises
Government,
Taxes
Exogenous . ' T. T. T. T. Y,
g Capital and 41 42 43 44 4
RoW
Total Y Y5 Y3 Ya
Table 1: SAM Framework's Schematic Structure
Source: (Roland-Holst et al., 1995).
matrix A1z denotes the mean purchases of every com-
~ modity supplied by the endogenous institutions for every
T =AY (1) one-euro worth of total expenditure. Block matrix As,
v ! =A (2) denotes the income received by the endogenous institu-
ti tions for every one-euro worth of labour services carried
?J =ajj (3)  out. Block matrix A3 denotes on average every one-euro

Where square matrix A is made up of only endogenous
SAM accounts, square matrix T denotes theAexpendit—
ure by the endogenous accounts and matrix Y denotes
a square matrix with diagonal elements y; (i = 1, ..., n).
The matrix of average expenditure propensities A utilised
in this paper is an augmented version to that derived from
a SIOT, since it now includes all flows of the endogenous
accounts. Since matrix A is derived by dividing its internal
five block matrices with their respective income total, it
captures all the relationships between the endogenous ac-
counts.

An 0 A
A=Ay 0 O (4)
0 Az As

Block matrix A1 denotes the share of intermediary in-
puts utilised during the production processes to produce
output. Block matrix Ay; denotes the share of factors
required to produce a one-euro worth of output. Block
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worth of transfers between every endogenous institution
(Cassar, 2013).

Following the endogenous and exogenous partitioning in
table 1 and the standard Leontief demand-driven assump-
tions, the SAM-quantity model is derived next. In the
SAM-quantity model, production is assumed to change
while prices are assumed to remain unchanged. The jus-
tification of these assumptions come only in the pres-
ence of excess capacity and unlimited supply of resources
(Roland-Holst et al., 1995). Utilising the partitioning
structure derived in table 1 and Matrix A of average ex-
penditure propensities, the SAM-quantity model can be
utilised to derive income of group 1 by:

Y, =AY +AYs+ALY, (5)
=(1—A;1) Y (AYs +ALY,) (6)
= My;x (7)

Where My; = (I — A1)~ ! denotes the SAM Leontief
inverse matrix that mirrors the SIOT Leontief inverse or
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multiplier matrix, matrix Ay; mirrors the SIOT Leontief
technical coefficients matrix A, and x mirrors the SIOT
exogenous final demand column vector for every eco-
nomic sector. To distinguish between endogenous and
exogenous elements, those elements with a bar repres-
ent the SAM accounts partitioned as exogenous, while
those without represent the remaining endogenous ac-
counts. Therefore, the consequent effects on endogen-
ous production following a one euro change in exogenous
activity can be assessed. This can also be expressed as
AYl = M11AX.

The SAM-Price model, which is dual to the SAM-
quantity model can also be explored. The assumptions
change, whereby prices are allowed to change, while
quantities are assumed to remain fixed. Let p; represent
a price index for the production activities of group i. Util-
ising the same endogenous and exogenous split between
the SAM accounts denoted in table 1, the first column
can be represented in matrix algebra form as:

Py = P1A11 + P5A21 + PLA4 (8)
= (phHA21 + PyAs)(1 — App) 7t (9)
= V/1M11 (10)

Where v denotes a row vector of exogenous costs, and
My denotes the same Leontief inverse matrix found in the
Leontief Demand-Driven model balance equation. Dual
to the SAM-quantity model, the SAM-price model can
be utilised to assess the effects of a one euro exogenous
cost change on prices Ap; = AviMs;. Utilising table 1,
the above can be expanded to represent a set of linear
equation in terms of prices.

Pl = pP1A11 + P5A2; + piA4 (11)
P, = P3Ass + PpyAs (12)
p5 = p1A1s + p5Ass + PpyAss (13)

Let p’ denote a row vector of prices (p}, p5, p5) for the
endogenous SAM accounts and v/ = p,A4 denotes the
row vector of exogenous costs, where A, comprises of
row elements (A1, A4z, Ag3). The balance equation of
the SAM-Price model is summarised as:

p=Vv(I-A)"1=vM (14)

Where p’ is a row vector of unitary prices, v’ is a row
vector portraying the ratio of primary inputs expenditure
required by each sector to produce one monetary unit
worth of output ({2) and M is a multiplier matrix which is
common for the Leontief quantity and price models. How-
ever, the interpretation of the multiplier matrix is different
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between the two dual models. For the interpretation of
the Leontief SAM-price model, the rows across matrix
M are interpreted. For the Leontief SAM-quantity model
or the SAM-based output (production) multipliers®, the
columns of matrix M are instead interpreted. To dis-
tinguish between the two possible interpretations of the
multiplier matrix M, its transpose M’ will be referred to
as the price transmission matrix.

Stone (1936) and Pyatt et al. (1979) introduce the
multiplicative and additive block-decomposition methods
to disaggrega te matrix M or M’ into three separate
block matrices which have important economic mean-
ing*.  The decomposition of the multiplier matrix al-
lows for the interpretation of the (i) transfers, (ii) open-
loop, and (iii) closed-loop matrices. The three respect-
ive block-matrices reflect the consequent effects on the
endogenous partitioned group as shown in table 1 fol-
lowing an exogenous injection in the economic system.
The multiplicative block-decomposition method shall be
primarily carried out to estimate the three decomposition
multiplier matrices (M1, M2, M3). The additive block-
decomposition method is applied afterwards to be able and
provide a clear interpretation of the three different price
multiplier effects. The multiplicative block-decomposition
method is presented next, which starts off from the SAM-
Price model and the introduction of a new matrix A.

AL 0 0
A=[0 0 0 (15)
0 0 As

Matrix A is a square matrix of average expenditure
propensities, extracted directly from matrix A. Matrix
A must satisfy the condition that (I —A) is invertible
(Roland-Holst et al., 1995).

3For the context of this paper, the SAM-based output (produc-
tion) multipliers go beyond the scope of this study. However, a
more detailed analysis on the output (production) multiplier for the
Maltese economy can be found in Cassar (2013, 2015), Cassar et al.
(2018) and Theuma (2020).

4The two block-decomposition methods applied in this paper fol-
low the methodological framework proposed by Stone (1936) and
Pyatt et al. (1979).
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p=vM (16)
=p'A+V (17)
=pA+pA—pA+V (18)
—p'(A-A)(1-A)1+v(I-A)"? (19)
—pA +V(I—A)! (20)
= [P'A*+v (- A) A V(1 — A (21)
=p'A? V(I - A1+ AY) (22)

= DA+ V(1= A) A2 v/ (1 — A) 11+ AY)

(23)
=p A2 +V(1—-A) 11+ A" +A?) (24)
=V(I—A) 1+ A +A?)(1 - A3)! (25)
=v'M;M,M; (26)

Where A* = (A — A)(I— A)~! and the multiplication
of M{M>M; equates to the SAM Leontief multiplier
matrix M. By taking the transpose of the three block-
multiplier decomposition matrices, a new equation is ob-
tained that satisfies the price transmission matrix.

p = M'v = M;M;M)v (27)
Where:
(l — All)il 0 0
M) = 0 | 0 (28)
0 0 (1-As)
/ I A5, ALAL
M; = |ALAL, | A, (29)
Az AyAL I
M, = (IiAial(\);QA;l)i (|7A;1A(\);3A§2)*1 g (30)
0 0 (- A5A5AL) !

Since the multiplier matrix M has been transposed to
matrix M’, the interpretation of the column and row ele-
ments of the SAM multiplier matrices (M, M1, M5, M3)
have also been switched. To analyse the price multi-
plier effects we now look down the columns of matrix
M’>. However, to obtain a more concise picture of the
price multiplier decomposition effects, the Additive Block-
Decomposition method is applied next.

M=1+T+0+C (31)
=1+ (M7 — 1) + (M5 — )M + (M5 — )M;M;
(32)

5Refer to section 4 within the Appendix Chapter for Matrix M’.
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Where 1 denotes the initial injection, T = (Mj —1)
denotes the transfer effects, O = (M) —1)M] de-
notes the open-loop or cross multiplier effects and
C = (M} — I)M,M/ denotes the closed-loop or induced
effects. The Additive Block-Decomposition method en-
ables us to provide a clearer interpretation of the price
multiplier decomposition estimates, which is found in the
next chapter. To apply the Additive Block-Decomposition
method, the three decomposed multiplier matrices are
required (M}, M5, MY%). Therefore, the Multiplicative
Block-Decomposition matrix is applied before the Additive
Block-Decomposition method because the former method
is a requirement for the latter method.

3 Results and Discussion

The block-decomposition of the price multipliers enable
us to examine the various effects of price changes into
more detail. As shown in table 2, the decomposed price
effects are namely (i) transfer effects, (ii) open-loop ef-
fects and (iii) closed-loop effects. The transfer effects
portrayed in table 2 capture the price multiplier effects
originating from direct links between the endogenous ac-
counts and inter-sectoral transactions. From example 4 of
table 2, the consequent impact of exogenously shocking
the production cost of the Financial Services sector by one
euro would result in a direct price increase of 0.01 euro
in the same sector. The open-loop effects only capture
the price multiplier effects coming from transfers between
every endogenous account. From example 10 of table 2,
the consequent impact of exogenously shocking the pro-
duction cost of the Financial Services sector by one euro
would result in an increase of 0.02 euro in wage costs.
The closed-loop effects, also known as induced effects,
capture the price multiplier effects originating from the
additional production generated in the economy that ul-
timately comes from greater household demand. In other
words, the closed-loop effects ensure a completed circular
flow of income and expenditure throughout the economy
as depicted in figure 1. Therefore, price multipliers cap-
ture the price effects that can be traced back to the “big
circuits of influence” (Roland-Holst et al., 1995). From
table 2, when the injected (origin) and influenced (destin-
ation) sectors are the same, a one is added as an initial
injection® to reflect a one euro injection to the origin sec-
tor on the destination sector. Similarly, it is also possible
to undertake a hypothetical scenario of any euro amount
injected to any origin sector and assess the consequent
price effects of any destination sector in the economy.

6The initial injection can also be thought of as an identity matrix
with one on its diagonals embedded within the multiplier matrix M.
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Example SAM Account Injection SAM Account influenced by Initial Transfer Open-Loop Closed-Loop MuTt:Icl?ers
P Origin the injection Injection (I) Effects (T) Effects (O) Effects (C) ( MF")
i
1 Accommodation and Food Travel Agency 0 0.08 0 0.03 0.11
Services
2 Accommodation and Food Accommodation and Food 1 001 0 0.04 1.05
Services Services
3 Financial Services Accommodation and Food 0 0.08 0 0.02 0.10
Services
4 Financial Services Financial Services 1 0.01 0 0 1.01
5 Financial Services Advertising and Market 0 0.26 0 0.02 0.27
Research
6 Electricity, Water and Waste Textiles Manufacturing 0 0.19 0 0.02 0.22
Services
7 Electricity, Water and Waste Retail Trade 0 0.10 0 0.03 0.13
Services
8 Financial Services Endogenous Institutions 0 0 0.03 0 0.03
9 Accommodation and Food Endogenous Institutions 0 0 0.05 0.01 0.06
Services
10 Financial Services Factors 0 0 0.02 0 0.03
n Accommodation and Food Factors 0 0 0.05 0.01 0.06
Services
2 Factors Activities of Households as 0 0 0.99 017 116
Employers
13 Factors Endogenous Institutions 0 0 0.16 0.03 0.19

Table 2: 2010 Price Multiplier Decomposition Effects for Malta

Source: Authors’ Own Calculations.

Table 27 presents the price multipliers for domestic
economic sectors, institutions, and factors. These price
multipliers also include their block-decomposition effects.
The Additive Block-Decomposition method is utilised to
interpret and assess the results. As previously explained
in the Methodology Chapter, the Multiplicative Block-
Decomposition method was required to apply the Addit-
ive Block-Decomposition method. Generally, the results
obtained from the Additive Block-Decomposition method
are preferred for ease of interpretation. The results por-
trayed in table 2 were chosen to best explain the different
kinds of multiplier decomposition effects that also exhibit
important characteristics.

From table 2, examples 1 to 7 capture the decompos-
ition effects of a one euro increase in exogenous costs
of production activities, and the consequent influence on
production prices. For instance, example 1 in table 2
portrays an approximate increase in production prices of
around 0.11 euro for the Travel agency, Tour operator Re-
servation Service and Related Activities sector following
a one euro exogenous increase in the cost of production
activities originating from the Accommodation and Food
Services sector. From the resulting 0.11 price multiplier
increase, 0.08 euro increase takes the form of transfer ef-

7In situations where the additive block-decomposition effects do
not sum up to their respective price multiplier total, it is because of
rounding up.
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fects and the remaining 0.03 euro increase take the form
of closed-loop effects due to the additional production
generated following the extra consumption of goods and
services by households. In other words, the 0.08 euro
increase in prices originates from the inter-sectoral trans-
actions between production activities while the 0.03 euro
increase in prices ultimately originates from additional
household demand. In this case, the open-loop effects
are zero because the origin and destination sectors be-
long to the same account category. In other words, the
origin and destination sectors of examples 1 to 7 belong
to the same production account.

From table 2, example 4 portrays that when the Finan-
cial Services sector is shocked by an initial injection () of
one euro worth of exogenous cost, the price multiplier for
that same sector amounts to 1.01 euro. Therefore, a one
euro exogenous cost increase for the Financial Services
sector would bring about an increase in production prices
of that same sector by 1.01 euro, of which the majority is
accounted by the injection itself, while a relatively small
remaining effect of 0.01 euro takes the form of transfer
effects. The low multiplier effects come from the Special
Purpose Entities (SPEs) included in the Financial Services
sector during the construction of the SIOT, which is con-
formant to the latest NACE Rev.2. However, since SPEs
contain a substantial amount of import content, the level
of leakages present in the domestic financial sector is high.
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The inclusion of SPEs in the SAM reduces the magnitude
of the multiplier effects attributed by the financial sec-
tor. The higher the share of leakages within the sector’s
production process relative to its domestic input require-
ments, the lower the effects of exogenous cost changes
on prices would have.

Similarly, from table 2, example 5 denotes a price mul-
tiplier for the Advertising sector of 0.27 euro, of which
approximately 96 per cent is attributable to transfer ef-
fects. For examples 1 to 7 it can be deduced that the
price multipliers are dominated by transfer effects when
compared to closed-loop effects. This implies that these
sectors are highly integrated but exhibit weak forward link-
ages (Roland-Holst et al., 1995). Therefore, these estim-
ates shed light on the underlying cost linkages between
production activities.

Examples 8 and 9 present the price multiplier effects on
endogenous institutions following a one euro exogenous
cost increase in production activities. From table 2, ex-
ample 8 portrays that the effects on the domestic house-
holds institution following a one euro exogenous cost in
the Financial Services sector would result in a price multi-
plier effect of 0.03, which is entirely represented by open-
loop effects. In example 9, a one euro exogenous in-
jection in the Accommodation and Food Services sector
would bring about a price multiplier effect of 0.06 euro on
the households institution. From the 0.06 euro increase
in the cost-of-living index, 0.05 takes the form of open-
loop effects while the remaining 0.01 euro takes the form
of closed-loop effects. Roland-Holst et al. (1995) stress
that it is the tendency that for the households institution,
open-loop effects dominate closed-loop effects, which is
also the case for Malta as visualised in table 2. Compared
to Examples 1 to 7, this time the origin and destination
sectors belong to a different account category. As a res-
ult, the transfer effects are now zero for examples 8 and
9.

Examples 10 and 11 denote the impact on factors
following an increase in the cost of production. Con-
sequently, Example 12 denotes the opposite linkages and
captures the induced effects on production prices follow-
ing exogenous cost increases in factor prices. Example 13
denotes the relationship between factors and endogenous
institutions. It traces the increase in the cost of living
of households following an increase in factor costs. In-
creasing labour costs would in turn stimulates commodity
prices which ultimately push up households’ cost of liv-
ing. Without the application of the decomposition, it is
very difficult to assess the price effects by rules of thumb
between producing sectors, factors and endogenous insti-
tutions.

The SAM inherits the assumptions put forward by the
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input-output framework since the they are the core of the
SAM. Therefore, these assumptions are important during
the interpretation of the results. A detailed explanation
of these assumptions can be found in Miller et al. (2009).
In the case of this paper, there are particular assumptions
worth mentioning. For instance, as opposed to the Leon-
tief Demand-Driven model, the SAM-price model assumes
that only prices can fluctuate in the economy, while keep-
ing quantities fixed. Also, there is only one commodity for
production in the economy. Therefore, the importance of
particular commodities is not captured. This implies that
there are no possibilities of substitution between inputs
during production. In other words, it is also assumed that
purchasers of intermediary inputs do not shift to substi-
tute goods. In fact, commodities would be considered as
perfect complements. This strong assumption might not
hold in reality because sellers do switch intermediary in-
puts for their production process as a result of price hikes
to minimise costs and safeguard profits.

Also, since the supply of resources is also assumed to be
infinite, price multipliers can be utilised to determine any
price level following shocks in primary inputs. However,
these price levels can be estimated by imposing an im-
portant assumption that an economy has unlimited labour
supply in its disposal. However, this assumption can be
unrealistic because there is a limit to how much resources
may be available, especially for a small island developing
economy.

By assessing the price multipliers estimated in this
study, it is possible to obtain a detailed insight into the
price fluctuations in terms of production activities, higher
wage costs and cost-of-living adjustments. Furthermore,
the price decomposition estimates provide more insight on
the price transmission or inter-sectoral relationship pat-
terns in the economy in terms of prices. These estimates
can also be utilised by policy makers to identify the impact
on prices throughout the economy during policy design,
with the aim to gain a deeper insight on the price trans-
mission.

4 Conclusion

The objective of this paper was to estimate the price
multipliers and their corresponding decomposition effects
within the local context. A 2010 SAM for Malta was
utilised as the basis in order to obtain a complete set of
price multipliers. As a result of the endogenising feature
embedded within the SAM, the price multiplier effects in
the presence of endogenous and factor accounts could
be appropriately assessed in detail, namely the transfer,
open-loop and closed-loop price multiplier effects. In this
case, the price effects on households represent simulations
of cost-of-living adjustments, while the simulations on the
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factor account captures the increase in factor prices due
to higher wage costs.

These price multiplier estimates are subject to the tra-
ditional input-output framework assumptions. However,
they also have advantages over the traditional Walrasian
price models (Roland-Holst et al., 1995). For instance, a
notable advantage is the ability to estimate price changes
that are useful for policy making at sectoral level. In
terms of prices, the decomposition of multiplier effects
can also be utilised to assess the transmission or pat-
terns of inter-sectoral relationships. The transfer, open
and closed-loop multiplier effects can be assessed via the
block-decomposition method, which enables us to dis-
tinguish between price effects explained by inter-sectoral
linkages, consumption by households (cost-of-living) and
factor prices (wage increases). In other words, the block-
decomposition of price multipliers provides the possibility
to assess the relationships between production, factors
and institutions in terms of cost-linkages.

The estimated price multipliers can be of great import-
ance for policy makers to assess relative price changes
between production activities, factors and institutions fol-
lowing recent events of supply shortages, rising import
costs and higher wage costs. These events may poten-
tially lead to higher inflation rates locally (CBM, 2021).
Since these factors are components of primary input costs,
price changes can be assessed via the estimated price mul-
tipliers following an exogenous shock in one of these com-
ponents. Therefore, the price multipliers can be utilised to
assess the effects of a one euro exogenous cost change
in primary inputs on relative prices. The block decom-
position of price multipliers provides detailed insight on
tracing the different price effects in terms of input costs,
cost-of-living adjustments and wage costs.

A more in-depth analysis can be undertaken on sectoral
price linkages to obtain a more comprehensive descrip-
tion of linkages effects on prices. This can be done via
the path-decomposition method. Therefore, a further re-
search avenue is to identify and analyse the paths through
which cost effects circulate between production activities,
factors and institutions throughout the economy.
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Table 4: Maltese Macro SAM for the reference year of 2010
Source: (Theuma, 2020).
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