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Lecture notes ECON4360, Spring 2006  
Lecture #10: The MSG model 

10.1 Introduction 
Why should we be interested in these historical facts about models developed and used? 

 If I should try to answer that, I would say that it is a reasonable and defensible 
hypothesis that the reliance upon models has been a quite important element in the 
management of the Norwegian economy and the economic policy over time that has led 
to a quite successful economic development in Norway over the last 50-60 years. Of 
course, not everybody will agree to even that economic development has been a success, 
some would say it could have been much better. Others might agree that the economic 
development has indeed been good, but that this has been despite the economic policy 
and the use of models, rather than because of it.  

If I should argue my case I would not argue on the basis that the models have given the 
answers that resulted in policy. (In fact, a general observation is that people who are 
building and using models usually are more sceptical about what the model by itself has 
to contribute than people more remote from the model.) So, the value is in my view not in 
the prediction ability or the truthfulness of the models. I would say it is in the “model 
thinking” that is promoted by the use of models. The extreme continuity of the 
Norwegian models, particularly the two we study in this course, is a significant feature, 
usually models used close to government seldom survive for so long. In fact, to keep a 
model running for a long time may not have much merit, it is rather to maintain models 
that continually are further developed and related to new developments in theory and 
methods, that is the interesting feature. This is true both for MODAG and MSG and, in 
my view, an important explanation for that is the institutional setting as I have discussed 
in Bjerkholt (1998).   

Perhaps this is a somewhat naive view and I cannot prove my thesis. But I think it 
worthwhile studying this history and is necessary to make up an opinion about it.  

10.2 Brief model history 
MSG has its origin in Leif Johansen’s doctoral dissertation which he wrote in 1957-58 
and defended in 1959. It was published as A Multi-Sectoral Study of Economic Growth in 
1960. It was not commissioned by the ministry of Finance, but appeared as a purely 
academic product. Leif Johansen’s introduction is interesting and enlightening.   

The idea behind the model was to represent the general equilibrium system better than the 
one-sided representation of the open Leontief model used in MODIS. Johansen added 
production functions in labour and capital and this implied that in MSG GDP was not 
added up from the demand side, but determined at the outset by the available production 
factors. To achieve this much of the detailed representation of fiscal instruments was not 
included in MSG. (The development of any big model in the 1960s was often became 
constrained by computer capacity.)   
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Johansen’s original model was adapted for Ministry of Finance use in a project at the 
Department of Economics under a contract with the Ministry of Finance, and turned into 
a computer program in the late 1960s. It was ready for use in 1968 and called then 
MSG2F. First used for the preparation of the LTP 1970-73.  

Statistics Norway took over the model in 1973 and reconstructed it as MSG3. MSG4 
folowed later in the 1970s. Then MSG5 in the 1980s, see Holmøy (1992). MSG6 was 
developed in the 1990s and is the current generation of the model.   

Later development has made MSG and MODAG more similar in the sense that features 
that originally were only in one of the model had been included also in the other, e.g. 
MODAG has incorporated some supply side elements and MSG has included ficscal 
details. But the principal differences of these two model types are still very significant 
and their respective application area only partly overlapping.  

MSG is the first example of the class of models now often nicknamed as Applied General 
Equilibrium (AGE) models or Computable General Equilibrium (CGE) models.  

See Bjerkholt (1998), Schreiner & Larsen (1985) 

10.3 What was the content of the original MSG and how did it 
differ from the MODIS model? 
We can first note that the difference in the underlying principles between these MSG and 
MODIS has continued as an important difference between the various versions of the 
MSG models and the various versions of the MODIS/MODAG models. At the same time 
we can also note that in many ways they have also become more similar without 
diminishing the principal difference.  

MODIS/MODAG is a Keynesian with emphasis on the demand side, while MSG 
comprises the supply side and it is the supply factors that drive the model. 

This difference can be seen most clearly in the one-sector representation of the model. 
And it implies that the two models will give different answers to simple questions, say, as 
to the effect of an increase in government expenditure.  

When the Ministry of Finance took an interest in the model in the mid-1960s it was, I 
think, primarily for the need for a longer horizon then the annual national budget. Perhaps 
it was even considered as a tool for preparing the LTP. The dominating use of the model 
in the early years was to produce long-term projections. Such projections were annexed 
to the LTP from the LTP1970-73, published 1969 and to every LTP after that. The 
projection horizon in 1969 was 20 years, later it has been extended to 50 years.     

A little later on another use for the MSG model emerged. The model could be used for 
studying counterfactual alternatives, say, what would the economy looked like if the 
savings rate had been greater or if the labour supply had been enhanced. This means to 
look at last year or the current year or next year with the equilibrium fully adjusted to 
another set of constraints than actually were the case. Even later than this another use we 
may call “structural policy” became very important and is perhaps the main reason for the 
further development of the MSG model over the last decade or two, hence, the main 
rationale for MSG6.   
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The simplest way introducing the original MSG version is to study the one-sector version 
in Leif Johansen’s book (as distributed at the lecture).  

Consider the effect of changing the exogenous variables. Try to figure out that there is no 
macro consumption function in this model and there is no room for it either. 

10.4 Introduction to MSG6 as a tool for projections of the macro 
economy and of the industrial structure  
Let us start by taking a question out of the current policy debate that is eminently suitable 
for being studied by means of MSG-6: how big does the competitive sector (in the 
following called K-sector) need to be to pay for imports in the future. Obviously, this 
question needs a long-run perspective, because the access to the international credit 
market is good and Norway’s credit rating is high, such that current imbalances in the 
foreign trade is no problem of importance. It is permanent imbalances and particularly 
spiralling foreign debt in the long term that must be avoided by having a K-sector able to 
produce a sufficiently large present value of international currency.  

If there is a problem, it may be important to diagnose it early under the often made 
assumption that it is difficult to build a K-sector from low starting levels of competitive 
production. To investigate as well as possible how large the needs for restructuring are, 
we need to take into consideration the demand for K-goods which will follow from long 
run economic growth, and also how large the interest incomes on accumulated wealth 
also will become in a long run perspective.  

It is thus necessary to have a horizon long enough to comprise elements of the picture 
that we already today know quite a bit about and which presumably are important for the 
needs for a K-sector and the conditions a K-sector will be exposed to. This concerns 
particularly the magnitude of the oil and gas wealth and when this wealth will be 
converted into international currency. The analysis must also try to incorporate when and 
how the petroleum revenues are phased into the domestic economy. Furthermore, the 
demographic development implies that the increase in employment will flatten out, 
indeed, the labour available for K-sector and the private part of the sheltered sector will 
decrease, if we take for granted that the welfare state’s ambitions about standards and 
coverage with regard to health and care services. It is a long and solidly based tradition 
for analyzing the interdependencies between growth, foreign trade and industrial 
structure within a conceptual framework that is more relevant in a long run perspective.  

How then are the analysis and the calculations influenced by the time perspective being 
made rather long? The answer may be given as follows: the longer the time perspective, 
the more realistic it is to base the reasoning upon the actors. i.e. consumers and firms, 
having good information about their long run constraints, and that they adapt in a rational 
way to economic incentives. Stated differently, we do not assume that the decision 
makers do not exploit all possibilities for improving their situation. At the same time the 
economic development will in the long run be characterized by balance between supply 
and demand. It follows that the economic growth will mainly be determined from the 
supply side, that is, by labour supply and employment, savings and investment in real 
capital and other resources, and by technological growth. In a long run perspective it 
seems reasonable to put relatively little emphasis upon mobility problems and bottle 
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necks, limiting the possibilities of transferring labour and other resources between 
industries.     

The determination of the economic development in MSG6 is in line with these 
assumptions about how the economy functions in a long run perspective. The model 
belongs among so-called applied general equilibrium models (AGE models). These 
models are typically used for giving quantitative assessments of the effects of “structural 
policy”, comprising tax policy, trade policy and industrial policy. The emphasis is upon 
how policy changes influence the social efficiency in the use of the resources of the 
economy. This implies that the AGE models typically try to catch how policies influence 
the decision makers’ incentives and their response. At the same time these models should 
specify the resources that can be used more or less efficient, and thus they must describe 
the economy’s use of resources in an exhaustive and comprehensive way. Then the model 
may be able to answer to how much an increase in resources, e.g. for the care of the 
elderly, costs in terms of less resources for producing one or more other goods. In 
addition to analyses of structural policy, various versions of the MSG model has been 
used by the Ministry of Finance over many years for long-term economic projections.  

The exchange rate of Norwegian rate play no explicit it role in the MSG model. As the 
value of the krone is of central importance for the profitability of the K-sector and in the 
discussion about competitivity and economic policy, this calls for a comment. It is a 
consequence of the fact that money and nominal entities play no real economic role in 
general equilibrium models. Price changes play a role only if relative prices change. 
Invariance relative to exchange rate changes assumes that all nominal prices, incl. 
nominal wages, are inflated proportionately such that relative prices are constant in the 
ling run after exchange rate changes. In the short run nominal rigidities imply that e.g. 
wages are not compensated fully for the price changes following from changes in the 
exchange rate, and thus this may be of great importance in the short run. In the long run it 
is less realistic to assume that nominal rigidities imply that changes in the exchange rate 
influence relative prices. To reemphasize this point: in the long run changes in the 
exchange rate means only that the monetary measuring unit changes (and it is thus not 
matters that has to do with the long run economic development that will be decisive for 
whether Norway will replace the krone with Euro). This does not rule out that the 
economy may have real rigidities, for example in wage setting, preventing the real wage 
level from reaching its equilibrium. The point is that we don’t take for granted that 
exchange rate changes will remove the obstacles that prevent the equilibrium from being 
achieved. 

*  *  * 

MSG6 gives a relatively detailed description of commodity flows in the Norwegian 
economy by specifying 60 commodity and service aggregates, of which 9 are non-
competitive import goods and 12 are produced in the public sector. The composition of 
the aggregates is based upon the composition in the base year of the model, the same is 
true for the composition of the output composition of each industry. 

The model presumes that Norwegian actors can borrow and save in international capital 
markets at an interest, which is uninfluenced by Norwegian conditions. Domestic use of 
products that can be traded internationally, and thus the total use, may deviate from the 
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corresponding domestic production in individual years. Over time the consumption 
possibilities are constrained by incomes from domestic production, improvements in 
terms-of-trade (say, increase in the oil and as prices), and initial claims, when a smooth 
consumption growth and long-term balance in the balance of payments. The consumption 
possibilities will be enhanced by the returns on claims on other countries, as Norway has 
net claims at the outset. The condition of long term balance in the balance of payments is 
more precisely formulated as the present value of the import surplus (=deficit in the 
balance of trade), adjusted for development aid and other transfers between Norway and 
other countries, match the value of Norway’s net claims upon other countries at the outset. 

MSG6 is flexible with regard to the distribution of consumption possibilities over time. In 
the calculation of a reference path, we will usually assume a constant rate of growth in 
private consumption per person. Which consumption growth we “can afford” is only 
constrained by the constraints mentioned above. Under given assumptions of 
expectations about interest rate, growth in consumption prices and preferences, it may 
nevertheless be argued that a constant rate of consumption growth is consistent with the 
rational behaviour of rational consumers paying attention to the welfare of their 
descendants, like an “eternal dynasty.” Such a consumption and saving behaviour has, 
however, not very much empirical support, especially as a short-term description, but 
obvious alternative assumptions are not to be found either.    

The households adapt their consumption of each product by a multi stage procedure, 
whereby the composition of successively more aggregated consumption goods is 
determined (cf. Figure 2.1 in LN-10ADD). 

The labour supply is determined by the number of persons in the labour force and by their 
supply of hours. The labour force is determined exogenously outside MSG6, while the 
average working hours for those employed is determined endogenously within the model 
in the trade-off between total consumption and leisure. This relationship will be constant 
as long as the relative price ratio between the two goods is constant.  The price of leisure 
is the opportunity cost of not working, i.e. real wage net of tax. The model has been 
calibrated on the basis of time use surveys and estimates of the labour supply behaviour, 
done in Statistics Norway. Current estimates are that an increase in the real wage net of 
tax of 1 percent gives an increase in the labour supply of 0.1 percent.   

Total demand for goods and services comes from abroad (exports) and from Norwegian 
firms, households, and government. Domestic demand is divided between Norwegian 
production and imports. For most commodities it is assumed that the import share of 
domestic demand increases when the price of Norwegian deliveries increase relative to 
the corresponding import price. The import price includes the world market price, 
transport costs, and costs of trade barriers. The world market prices are assumed 
exogenously given independent of what happens in the small Norwegian economy. For 
little processed goods form primary sectors, e.g. oil and gas, and for freight services it is 
assumed that the similarity between Norwegian and international goods is so great that 
the Norwegian prices are directly determined by corresponding world market prices. if 
free import is possible.   

The supply and factor demand of an industry changes as a result of change in supply and 
factor demand of each firm, and by changes in the number of active firms. The number of 
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firms in each industry increases (decreases) if variable (production dependent) after tax 
profit increases (decreases) more than fixed costs related to establishment of firms. The 
model specifies a number of tax and industry policy measures causing deviations between 
private and social profitability of firms.    

The development in some important sectors, such as government services and oil and gas 
production, is determined exogenously by the model user.  

Each firm distributes its production between exports and domestic deliveries. IT implies 
increasing marginal costs to shift deliveries between the two alternatives. In the export 
market Norwegian firms are facing a world market price, which is given in the sense that 
and it is most profitable to set the product price equal to the world market price. The 
determination of the quantity of exports is illustrated in Figure 1. At the outset the most 
profitable adjustment is given by the point A, where export deliveries are just large 
enough for the marginal cost to equal the world market price. The marginal cost curve for 
export deliveries is increasing but relatively flat. This reflects characteristics incorporated 
into MSG6. If the firm were to deliver more to the world market, it will be successively 
more costly, the most profitable market opportunities will be exploited first. But as the 
curve is relatively flat the exported quantity must change much to achieve a given change 
in the marginal cost. The effect of a cost increase, e.g. as a result of wage increase, is a 
positive shift in the marginal cost curve. The size of the shift depends on the cost share of 
wages. The shift in the cost level must then be counteracted by a relative large change in 
exported quantity to point B.   
Figure 1: The determination of exports from a sector in MSG6 
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The market structure on the domestic market is characterized by Norwegian products 
having a kind of privileged position in Norwegian customers' mind. This gives each firm 
a certain amount but still limited of market power, which can be exploited to set the 
product price somewhat above the marginal cost for deliveries to the domestic market (i.e. 
monopolistic competition as in MODAG). The margin between price and marginal cost 
(mark-up factor) is something between 1 and 5 percent.   

The relationship between production and the use of input factors is the same for both 
export and domestic deliveries. The relationship is one of moderately decreasing returns 
to scale while positive production at the outset requires a fixed cost independent of the 
amount of production. Decreasing returns to scale imply that a given proportional 
increase in the use of all input factors results in smaller and smaller increases in 
production as production increases. Such a relationship is behind the increasing marginal 
cost curve of Figure 1.  

The reason for decreasing returns to scale is partly that an increase in production put 
pressure on the use of fixed factors, not explicitly specified in the model. Furthermore, 
decreasing returns can be explained, as argued above, by heterogeneity among customers 
who can be ranked according to "delivery" costs in a broad sense. In that case it would be 
rational to supply the cheapest customers first and then supply other customers at 
successively higher delivery costs. The scale elasticity at firm level is in the model 
between 0.8 and 0.9 i most industry and service sectors, and somewhat lower in primary 
sectors where scarce natural resources play a role. 

The factor inputs comprise all specified good and services in addition to labour. The use 
of goods and services are aggregated so as to give a more reasonable set of substitutable 
factors, cf. figure 2.2 in LN-10ADD.  
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The specification of factors is influenced by the concern that MSG6 shall be a tool in 
analyses of resource and environment issues. Labour is treated only as homogenous 
working hours.  

The model specifies government expenditure distributed over the major social 
expenditures, subsidies and transfers in addition to state and municipal purchases of 
goods and services for defence, education, health and administration. More specifically, 
the model pays attention to the following reasons for increases in government 
expenditure over time: 

• Growth in working hours and government use of other goods and services for 
consumption and investment, determined exogenously outside MSG6, but 
specified so as to cover most of the governmental use of resources in terms of the 
size and composition of the population (aging), increases in standards and 
coverage, and other expenditure calculable from available information (defence 
expenditure, road investments.  

• Growth in prices of goods and services used by government. (Wage growth 
dominates here, as government production is very labour intensive.) 

• Exogenous growth in the number of recipients of social support. 

• Changes in average benefits from various social schemes, i.a. retirement pension, 
disbaled pension, widow pension, sick benefits. 

• Indexation of transfers, i.e. regulation of Folketrygdens grunnbeløp 

• Changes in indirect tax and subsidy rates, and changes in rates and taxes for direct 
taxation of persons and enterprises.  

• Endogenous changes in the base for indirect taxes (value added tax, other indirect 
taxes, investment tax, employer tax, CO2-tax etc.), and in the base for direct taxes 
(wages, operating surplus). 

The model is very detailed about indirect taxes, and more summarily about the taxation 
of labour and capital. The fiscal policy rule about the use of oil revenues adopted in 2001 
is incorporated. Municipal budgets are assumed to balance in total, such that the central 
government surplus coincides with the net financial investments of government. The 
fiscal rule implies that the annual net financial investment is transferred to the State 
Petroleum (Pension) Fund, corresponding to the interest compensated for inflation1 plus 
the government's net cash flow from the petroleum activity. All these components are 
determined outside the model. Thus the net financial investment for the government 
follows a path independent of all variables of the model. It is assumed that this 
development shall be pursued whatever pension system is implemented through changes 
in the employer tax.  

                                                 
1 In the calculations the real rate of interest  is assumed to be 4 percent, while the international nominal 
interest is taken to be 5.5 percent. The difference of 1.5 percent corresponds to our assessment of the 
exogenous growth rate for international prices (apart from oil and gas).  
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10.5 Guidance to LN-10ADD 
This report published by Statistics Norway gives a quite brief introduction to the content 
of MSG in section 2.1-2.5. Section 2-6 summarizes in the form of a stylized one-sector 
version, and section 2-7 introduces the reference scenario.  

 I think this gives a reasonable introduction to the MSG6. There are a number of papers 
applying MSG6 to various problems (often by changing also some features of the model, 
hence it is a bit problematic to find the MSG6), and they usually goves an introduction to 
the model, but not better than the report we have chosen.   

I thus think that chapter 2 should be studied and it is not more than about 8 pages. The 
rest of LN-10ADD is simulation. It is many pages, but mostly comments to scenarios and 
result tables. I will go through this in the next lecture. Hopefully it will be helpful in 
getting a better idea of how the model works.   
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