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ECON 203: Introduction to Macroeconomics – Curtis, Irvine – 2014
Notes for Lecture – 10, 11 & 12
Ch. 7:  The Government Sector
[image: image1.png]Table 7.1 Total Government Expense in Canada, 2012
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Government Role

· Governments are important actors in all economies 

· Governments influence the functioning of the macro-economy through the setting of the rules and regulations for the market participants.

· Governments influence the size of the macro-economy (GDP) and employment through their revenues and spending, Fiscal Policy
· Add directly to the aggregate expenditure by spending on goods and services
· Withdraw income from the circular flow through direct taxes on factor incomes and indirect taxes on expenditure

· Returns part of taxes to the income flow through transfers, which affect aggregate expenditure indirectly through their impact on consumption
· During the 2008-09 recession, governments in many countries, including Canada, increased substantially their spending and reduced their taxes in order to face declines in aggregate demand
· Governments also influence the size of the macro-economy (GDP) and employment through their money printing, Monetary Policy
Canadian Government Sector

· The total government sector in Canada includes the federal, provincial, and municipal governments, as well as hospitals.
· Total Outlays in 2012 reached $738 billion, or about 40.3% of GDP, paid as follows:
· Purchases of Goods & Services:             61.7%

· Transfers to Persons and Businesses:   30.0%

· Interest on Public Debt:                              8.3%
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· Total Revenues of the total government sector amount to 38% of GDP (2012)

· Net Public Debt-to-GDP Ratio is about 34.5% for the General Government (best among G7 countries)
· The federal debt (the difference between total liabilities and total assets) stood at $602.4 billion at March 31, 2013. The federal debt-to-GDP (gross domestic product) ratio was 33.1 per cent, down from 33.2 per cent a year earlier.
· As reported by the Organisation for Economic Co-operation and Development (OECD), Canada's total government net debt-to-GDP ratio, which includes the net debt of the federal, provincial/territorial and local governments, as well as the net assets held in the Canada Pension Plan and Québec Pension Plan, stood at 34.5 per cent in 2012. This is the lowest level among Group of Seven (G-7) countries, which the OECD expects will record an average net debt of 87.0 per cent of GDP for the same year.
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· Canada’s budget balance for 2012 was   – 3.2% of GDP
· Between 2007 and 2012 major changes have occurred in the government finances of all G7 countries
· Only Canada and Germany had a budget surplus in 2007
· Budget surpluses have been recorded from 1997 – 2007  

Introducing Government In The Simple Economy Model

· Desired Government Purchases is part of Desired Aggregate Expenditure, affecting the level of GDP directly.

· Taxes reduce disposable income and indirectly the GDP.

· Transfers increase the disposable income of certain groups and indirectly the GDP

· Net Taxes = Total Taxes – Transfers 

· The government intervenes in the economy when it believes that the self-correcting mechanism is too slow or too weak to eliminate inflationary or deflationary gaps.

· G = Government spending on currently produced final goods and services
· Treating G as autonomous, independent of income
G = G0
· Net Taxes is the difference between taxes collected and transfers paid,    NT = t*Y

· Treating tax rate as autonomous, t = Marginal Net Tax Rate
· Disposable Income, (National Income minus Net Taxes)           YD = Y – NT = (1 – t)Y

· Consumption Function, 


C = C0 + c YD = C0 + c(Y – t*Y) = C0 + c(1 – t)Y

· Marginal Propensity to Consume out of national income,

 ΔC / ΔY = c(1 – t)

· Aggregate Expenditure, 





      AE = C + I + G + X – IM 
· Equilibrium condition,

 
AE = Y
and
         Y = C + I + G + X – IM 
· Consequences of the introduction of government:

· Smaller Marginal Propensity to Consume out of Total Income 

 ΔC / ΔY = c(1 – t)  <  c
If   c = 0.8  and t = 0.15,   then   ΔC / ΔY = 0.8 (1 – 0.15) = 0.68  <  0.8
Net Taxes and Consumption
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· Lower slope of the Aggregate Expenditure Function

· Multiplier of Autonomous Spending is smaller than without government
ΔY / ΔA  = 1 /  [1 – c(1 – t) + m ]
     which is less than      1 /  [1 – c + m ]
The Complete Model for a simple open economy with government

    C = C0 + cYD


Consumption Function

     I = I0  



Investment Expenditure

   G = 
G0



Government Expenditure

    X = X0



Exports

    IM = IM0 + m*Y


Import Function

 NT = t*Y



Net Tax Function
 or
NT = ±T0 + t*Y

AE  =  C + I + G + (X – IM)

Aggregate Expenditure

 YD = Y – NT 


Disposable Income

   Y = AE



Equilibrium Condition

The Endogenous variables are:  C, IM, NT, AE, Y, YD

    S = – C0 + (1 – c)*YD

Private Saving Function

The AE Function

AE  =  C + I + G + (X – IM)

AE  =  C0 + cYD +  I0  + G +  [X0 – (IM0 + m*Y)] = C0 + c(Y – NT) +  I0  + G +  [X0 – (IM0 + m*Y)]

AE  =  C0 + c(Y – t*Y) +  I0  + G +  X0 – IM0 – m*Y = C0 + I0  +  X0 – IM0 + c(1– t)*Y – m*Y

AE  =  [C0 + I0  +  X0 – Z0] + [c(1– t) – m]*Y

For equilibrium, we need that Y = AE

Therefore, 

    Y = C0 + I0 + G0 + X0 – IM0 + c(1– t)Y – m*Y

    Y = [C0 + I0 + G0 + X0 – IM0] + [c(1– t) – m]*Y

     Y – [c(1 – t)Y – m]*Y = C0 + I0 + G0 + X0 – IM0
        Y [1 – c (1 – t) + z] = C0 + I0 + G0 + X0 – IM0
      


   Y = [1 / [1 – c(1– t) + m) ]] * [C0 + I0 + G0 + X0 – IM0]

· Autonomous Part of Expenditure:


C0 + I0 + G0 + X0 – IM0
· Induced Part of Expenditure:



[c(1– t) – m]*Y
· Marginal Propensity to Spend (Slope of AE):

[c(1– t) – m]
· Autonomous Spending Multiplier:


1 / [1– c(1 – t) + m) ]
Numerical Example

    C = 20 + 0.8YD

Consumption Function

     I = 20  


Investment Expenditure

    G = 25


Government Expenditure

    X = 50


Exports

  IM = 10 + 0.2Y

Import Function

 NT =  0.125Y

Net Tax Function

    S = – 20 + 0.2YD

Private Saving Function

AE =  C + I + G + (X – IM) = 20 + 0.8YD + 20 + 25 + 50 – (10 + 0.2Y)

AE = 20 + 0.8(Y – NT) + 20 + 25 + 50 – (10 + 0.2Y)

AE = 20 + 0.8(Y – 0.125Y) + 20 + 25 + 50 – 10 – 0.2Y

AE = 20 + 0.8(1 – 0.125)Y + 20 + 25 + 50 – 10 – 0.2Y 

AE = 20 + 20 + 25 + 50 – 10 + 0.8 (1 – 0.125)Y – 0.2Y

AE = 20 + 20 + 25 + 50 – 10 + [0.8 (1 – 0.125) – 0.2)] Y

AE = 105 + 0.5Y

At the equilibrium point,   Y = AE ,      or       Y = 105 + 0.5Y        or      Y – 0.5Y = 105

Y = [1 / (1 – 0.5)] * 105
and
  Ye = 210
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Then,

NT = 0.125*210 = 26.25
C = 20 + 0.8(1 – 0.125)Y = 20 + 0.7*210 = 167
                      S = – 20 + 0.2(1 – 0.125)Y = – 20 + 0.175*210 = 16.75


IM = 10 + 0.2*210 = 52


YD = Y – NT = 210 – 26.25 = 183.75


YD = C + S = 167 + 16.75 = 183.75
AE  =  Y  =  C + I + G + (X – IM)  =  167 + 20 + 25 +50 – 52 =  210
Equilibrium Income in Multiplier Format : 

    C = C0 + cYD


Consumption Function

     I = I0  



Investment Expenditure

   G = 
G0



Government Expenditure

    X = X0



Exports

    IM = IM0 + m*Y


Import Function

    T = T0 + t*Y


Tax Function

NT = T – Tr 



Net Tax Function

AE  =  C + I + G + (X – IM)

Aggregate Expenditure

 YD = Y – NT 


Disposable Income

   Y = AE



Equilibrium Condition

Start from Aggregate Expenditure

AE  =  C + I + G + X – IM

For equilibrium, we need that
 
Y = AE

Y = C0 + cYD + I0 + G0 + X0 – IM

Y = C0 + c(Y – NT) + I0 + G0 + X0 – (IM0 + mY)

Y = C0 + c[Y – (T – Tr)] + I0 + G0 + X0 – (IM0 + mY)

Y = C0 + c[Y – (T0 + tY – Tr)] + I0 + G0 + X0 – (IM0 + mY)

Y = C0 + cY – cT0 – ctY + cTr + I0 + G0 + X0 – IM0 – mY

Y – cY + ctY + mY = C0 – cT0 + cTr + I0 + G0 + X0 – IM0
Y [1– c + ct + m] = C0 – cT0 + cTr + I0 + G0 + X0 – IM0 

Y [1– c(1 – t) + m] = C0 – cT0 + cTr + I0 + G0 + X0 – IM0
Y [1– [c(1 – t) – m]] = C0 – cT0 + cTr + I0 + G0 + X0 – IM0
Y [1– MPSpend] = C0 – cT0 + cTr + I0 + G0 + X0 – IM0
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· Fiscal policy works through the multiplier process

· Effectiveness of FP depends on the size of the multiplier

· The size of the multiplier depends on the Marginal Propensity to Spend

· Government Spending Multiplier is the Strongest

MG = 1 /(1 – MPS)

· Transfer Payments Multiplier is Weaker


MTR = MPC / (1 – MPS)

· Taxation Multiplier is Weaker
 



MT = – (MPC) / (1 –  MPS)

· Balanced-Budget multiplier is the Weakest


MBB = (1– MPC) / (1 –  MPS) 

Using our Numerical Example
· MPS = [c(1 – t) – m] = [0.8(1 – 0.125) -0.2] = 0.5

· Government Spending Multiplier  



MG = 1 /(1 – MPS) = 1 /(1 – 0.5) = 2

· Transfer Payments Multiplier



MTR = MPC / (1 – MPS) = 0.8 /(1 – 0.5) = 1.6

· Taxation Multiplier



MT = – (MPC) / (1 –  MPS) =  – 0.8 /(1 – 0.5) = – 1.6 

· Balanced-Budget Multiplier



MBB = (1-MPC) / (1-MPS) = (1 – 0.8) / (1 – 0.5) = 0.4
	Conclusion:  Even in the case of a balanced increase in both government expenditure and taxes, output increases because of the positive difference between the government expenditure multiplier and the net tax multiplier


Balanced Change in Government Revenue and Expenditure
Assume an increase in government expenditure by 25 that is financed by an equal increase in taxes so that to leave the government budget unchanged
Impact of Balanced Budget Fiscal Policy
[image: image4.png]a) Increase in government expenditure
AE
Y=AE

AE'
AE

105
80|

b) Increase in government expenditure and taxes
Ag|

Y =AE

105
80

200 2625
=25 with a multij

An increase in
increases equilibrium GDP by 62.5.

Real GDP

200 210 Real GDP
5 and a tax rate t =0.125
increase equilibrium GDP by 10. The tax rate

An increase in

reduced the multiplier from 2.5 to 2.0.




The Canadian Multiplier
· The Canadian Autonomous Expenditure Multiplier is not large:  1.25

where



MPC = c = 0.88




t = 0.39




m = 0.34
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Government Budget and Balance    

· The government budget describes what goods and services the government intends to purchase within a specific year and how it intends to pay for them

· Spending is financed mostly by taxes.  Some revenue comes from fees charged on users of services 

· If  NT = G

Balanced Budget
· If  NT > G

Budget Surplus

· If  NT < G

Budget Deficit

· In case that the expenditures exceed revenue, the government borrows through the sale of government bonds
· The Government Budget Balance is the difference between revenues and expenditures
BB = NT – G = tY - G
· NT  function is an increasing function of Income (t is the slope)
      NT = T0 + tY

· G  is autonomous (flat at G = G0)

· Government’s fiscal program sets  G0  and  t
· Once the fiscal program is set, the budget function is set but the budget balance is not, as it depends on the performance of the economy

· The fiscal program is presented along with a forecast of national income on which the program is based.

· If the income is different than forecasted, then the budget program will result in either a larger or a smaller budget balance than initially predicted
· The actual government budget balance depends on three things:

a. The net tax rate t set by the government

b. The level of expenditure G set by the government, and

c. The level of Output (Income) determined by AE and AD
· In an economic plan such as the example below, 
· At income/output equal to 1000, the BB is balanced (Revenues = Expenditures)

· At income/output less than 1000, the BB is in deficit (Revenues < Expenditures)

· At inc./output greater than 1000, the BB is in surplus (Revenues > Expenditures)

Tax and Spending Functions – Budget Balance
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· Budget Balance function gives the budget balance of a specific fiscal program at each level of income

BB = NT – G = T0 + tY – G

and, if T0 = 0

BB = tY – G 
· Because a budget function describes one fiscal plan, any change in the fiscal plan will change the BB line to show a new budget function.
The Government Budget Function
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· For many years before the financial crisis 2008 and the recession that followed, the Canadian federal government ran budget surpluses that frequently exceeded predictions, while many provincial government budget deficits were smaller than predicted.
· Economic growth during the 1997-2007 years was stronger than forecast when the budgets were designed.
· The difficulties in making accurate income forecasts have important effects on the actual government budget balances.

· The recession of 2009 led to a shift in the federal government budget to provide fiscal stimulus through increased government expenditure and tax incentives.
· This fiscal program involved a current budget deficit along with a plan to eliminate that deficit over a period of years in the future.
· Forecasts for growth in real GDP were a key part of the deficit elimination plan.
· As of mid-2014, economic growth slightly stronger than predicted has helped to cut the deficit slightly faster than planned. 

Fiscal Policy

· Fiscal Policy is the government’s use of its taxes and spending powers to affect aggregate expenditure and the equilibrium level of real GDP

· The main objective of fiscal policy is to stabilize output by managing aggregate demand
· Keep output close to its potential level
· Reduce size and duration of business cycle fluctuations
· Stabilization requires changes in in the government’s expenditure plans and tax policy to offset changes in autonomous consumption investment and exports that would otherwise push the economy away from its equilibrium potential output
· Fiscal Policy makes changes in the tax rates, t, and government spending, G
· An increase in government spending, G, or a drop in taxes, NT, shifts the AE curve upwards, setting in motion the multiplier process and increasing national income, and vice-versa.
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· If the government has some target level of income, it can use its expenditure and tax tools to try to push the economy toward that target.

· If there is a recessionary gap in the economy, the government would apply expansionary policy
· If there is an inflationary gap in the economy, the government would apply contractionary policy
· The government may apply a combination of increased spending and increased taxes to keep its budget balanced
· For given levels of government expenditures and tax rates, the budget function shows that the budget balance is smaller in recessions when income is low and higher in booms when income is high
· The actual (observed) budget balance doesn’t give a clear picture of the government’s fiscal policy stance (intentions) because of the influence of other factors such as exports and investment that are external to the budget process 
Structural Budget Balance:  SBB = NT – G = tYp - G  

· Structural Budget Balance:  The Budget Balance at potential output

SBB = NT – G = tYp – G

· An estimate of what the Budget Balance would be if the economy were operating at potential output, Yp (full employment)
· By evaluating the budget at a fixed level of income, the potential GDP, the structural budget balance does not change as a result of business cycle fluctuations in output.
· Changes in the government’s fiscal policy program change the structural budget balance and shift the BB line (function)

· An increase in government expenditure on goods and services, for example, would shift the BB line down and lower the structural budget balance. The AE line would shift up and increase equilibrium income and aggregate demand. This would be an expansionary fiscal policy.
· A change in the net tax rate would also change the structural budget balance and the budget line BB. In this case, the slope of the line would increase with an increase in the tax rate or fall with a cut in the tax rate. In either case it would be the change in the structural budget balance that would tell us that fiscal policy had changed and whether the change would increase or reduce aggregate expenditure
· Comparison of SBB and BB shows the difference between what was intended (based on potential output) and what was realized (based on actual output)

· Equality between SBB and BB implies that the economy is operating at potential output, Yp (full employment)
· Example:  The following figure shows the difference between actual and structural budget balances for one fiscal policy program and budget.
· The budget program BB0 would give a structural budget deficit ─ BB1 if the economy were in equilibrium at Y1.
· However, if higher autonomous investment or exports increased AE to give equilibrium at potential output YP the budget program would have its structural balance SBB0.
· Still higher AE would give equilibrium output greater than YP, at Y2 for example, and create a larger budget surplus, BB2.
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Automatic Fiscal Policy

· Automatic Stabilizers reduce fluctuations in GDP caused by autonomous expenditure shocks
· Built into the budget program, by setting the net tax rate, and work automatically reducing the sensitivity of the economy to expenditure shocks
· Important Automatic Stabilizers are:

· A high net tax rate:  It reduces the multiplier and dampens the effects of autonomous expenditure shocks to aggregate demand and real GDP
· Progressive income tax rates and variable amounts of transfer payments (unemployment benefits) that depend on the economy’s performance: They affect Disposable Income making it less variable than the national income

· Leakages, such as the Marginal Propensity to Save and the Marginal Propensity to Import are automatic stabilizers:  They too reduce the multiplier and dampen output fluctuations
· Automatic Stabilizers only serve to moderate the fluctuations in GDP – they do not offset changes in autonomous expenditure that cause them 
	Discretionary Fiscal Policy

Changes in net tax rates and government spending that are the result of deliberate changes in government policy in order to offset persistent autonomous expenditure shocks and stabilize aggregate expenditure and real GDP 

When other components of aggregate demand are abnormally and/or persistently low, government can boost expenditure by cutting taxes, raising gov’t expenditure, or both, and vice-versa
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· The effect of Automatic Stabilizers is shown with movements along the Budget Function
· Rightward for booms, Leftward for slumps

· The effect of Discretionary Fiscal policy is shown with upward/downward shifts of the Budget Function
· Up for contractionary, Down for expansionary

Limits of Fiscal Policy

Fiscal Policy cannot fully offset aggregate expenditure and demand shocks, because of
· Time Lags

· Time needed for problem recognition, government decision, policy implementation lags, and impact lags (multiplier process effect)
· Uncertainty

· Uncertainty about extent of change needed and reliance on forecasts

· Expectations

· Expectations of households and businesses about the nature of fiscal policy changes may not be helpful for its realization
· Induced Effects on Autonomous Expenditure

· Wrong estimates of the impact of fiscal policy changes on induced effects of changes in interest or exchange rate on spending by households / businesses

Public Debt and Budget Balance

· Public Debt = Accumulated past annual government budget deficits less repayments
· The outstanding stock of government bonds issued to finance government budget deficits
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· Net Public Debt is the Public Debt less the financial assets held by the government

· Budget surpluses reduce the government’s financing requirements, and vice-versa

∆PD = – BB
· The servicing of the debt (interest payments) limits the options in government policy to expand equilibrium output
· High debt levels result in high taxes for its repayment

· High real interest rates (higher than the growth rate of the economy) necessitate continuous increases in taxes
· If taxes cannot be raised, printing extra money is used to make interest payments, which leads to hyperinflation
· Ideally, public borrowing should be used to finance investment that raises future output and taxes
· Although cumulative deficits can raise the public debt, the ratio of public debt to GDP (PD/Y) is a more appropriate measure to watch than the absolute size of public debt
· The size of GDP gives an idea of the capability of repaying the debt
· Key in determining the trend pattern of the (PD/GDP) ratio is the relative size of the interest rate i and the growth rate g of the economy.

· i determines the amount of interest to be paid on o/s debt

· g determines how fast GDP grows
· Recent sovereign debt crises in Portugal, Ireland, Greece and Spain provide clear examples of the difficulties high and rising public debt ratios cause.
· The government costs of rescuing banks in financial distress after 2008 combined in many cases with already large budget deficits, compounded by the recession in economic growth raised public debt ratios sharply. 
· The consequence was a loss of financial market confidence in the ability of some of these countries to pay interest on and subsequently retire outstanding government bonds, let alone service new bond issues to finance current deficits.
· Interest rates for new bond issues increased sharply and Greece and Ireland needed financial bailouts from joint EU rescue funds.
Concern about the debt in Canada may be overstated, because

· Canadians own about 90% of Public Debt (2007)

· Some of public borrowing finances investment in physical and human capital, which raises future output and tax revenue that will help to pay off the debt
· The government also owns financial assets that generate investment income

· Net Public Debt = (Gross) Public Debt – Financial Assets

· The federal debt (the difference between total liabilities and total assets) stood at $602.4 billion at March 31, 2013. The federal debt-to-GDP (gross domestic product) ratio was 33.1% 
· Total government net debt-to-GDP ratio, which includes the net debt of the federal, provincial/territorial and local governments, as well as the net assets held in the Canada Pension Plan and Québec Pension Plan, stood at 34.5% in 2012
Aggregate Demand and Equilibrium Output

· The equilibrium condition is Y = AE and AD = AS, where output and income equal to planned expenditure.
· In our model it is shown that fluctuations in autonomous expenditures, multiplied by the multiplier, cause fluctuations in Aggregate Demand, output, income, and employment.
· There are five sources of fluctuation in autonomous expenditures.
· The autonomous part of consumption
· The autonomous part in imports
· The autonomous investment,
· Exports
· Government expenditures.
· The link between changes in national income and the induced changes in consumption expenditure is also more complex.
· The multiplier is determined by
· the marginal propensity to consume (MPC),
· the net tax rate (t), and
· the marginal propensity to import (MPM).
· Government expenditure and the net tax rate are policy variables.
· Other expenditure decisions are driven by market forces.
· Sources of leakage from the income stream that reduce the size of the multiplier are

· The net tax rate,

· the marginal propensity to import, and

· the marginal propensity to save.
· Changes in autonomous expenditures are the sources of business cycles.
· If business changes planned investment expenditure in response to changed expectations about future markets, or
· if changes in economic conditions in other countries change exports or imports
· Then, the multiplier translates these changes into larger changes or fluctuations in income and employment.
· Government expenditure plans and net tax rates are fiscal policy tools that could be used to moderate or offset these fluctuations through a combination of automatic and discretionary fiscal policy.
· The impact of changes in government spending or taxes is amplified by the multiplier

Impact on GDP of an Austerity Government Policy
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Leakages, Injections and the Equilibrium Output

· Equilibrium output equals planned expenditure on consumption, investment, government and exports net of imports.
· This also means that planned investment, exports, and government equal planned saving, imports and taxes.
· Aggregate Expenditure,
 AE = C + I + G + X – IM 

· Equilibrium condition,
 AE = Y = C + I + G + X – IM

· Consumption can also be written as  C = Y – T – S 

· Replacing for consumption at the equilibrium condition gives  

Y = Y – T – S + I + G + X – IM
and rearranging terms we get that 

 I + G + X = S + T + IM
where on the left are the injections and on the right are the leakages
· Savings, imports, and taxes are leakages from the expenditure stream that do not pass current income on to business through expenditure on current output.
· On the other hand, autonomous investment, exports, and government spending are injections into expenditure and a flow of funds to business that is independent of current income.
· For equilibrium we need that leakages be equal to injections
· Decisions about injections do not depend on income, while decisions about leakages do depend on income

· This means that output and income adjust to establish equilibrium by making savings and import plans, and taxes (leakages) equal to the injections

· The Equality between injections and leakages can also be written as:
(X – IM) = (S – I) + (T – G)
where: 

· (X – IM)    =  Foreign Trade balance

· (NT – G) =  Government Budget

·  (S – I)    =  Domestic Private Funding Balance

· If  S = I,
 then (X – IM) = (T – G)
which means that

· if the government has a surplus, net exports will be positive

· if the government has a deficit, net exports will be negative – twin deficits
Using the values of the Numerical Example above (p. 4)

     I = 20  

Investment Expenditure

    G = 25

Government Expenditure

    X = 50

Exports

    IM = 52

Imports

 NT =  26.25

Net Taxes

    S = 16.75

Private Savings

Then

  (X – Z)  =      (S – I)      +     (T – G)
Or

(50 – 52) = (16.75 – 20) + (26.25 – 25)
    – 2      =     – 3.25       +       1.25
Conclusion:  Borrowings from abroad and Public Savings finance domestic investments
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