August 3, 2005

The public sector has three general functions.  First, it transfers economic resources from one age group to another, which we refer to as the public transfer system.  These transfers consist of in-kind transfers – goods and services produced by the government, e.g., education, health, national security, etc. – and cash transfers, e.g., unemployment benefits, welfare payments, and public pensions.  Second, the government invests in public infrastructure, e.g., highways, communication systems, etc., that yield goods and services directly to the public.  In a sense, this function is very similar to the public transfer system except that it involves shifting resources over time.
  Third, the government manages public debt or credit, which we will refer to as the public credit system.  The public credit system encompasses the payment of interest on existing debt, interest income in the event that the government is a net creditor, and increasing and reducing public debt.      

Flows for the combined public sector are governed by a budget identity that is similar to the budget identity for any other unit.  Inflows to the government consist of transfers from individuals and the foreign sector (
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The Public Transfer System

Individuals receive inflows in two forms through the public transfer system:  in-kind transfers and cash transfers.  In-kind transfer inflows consist of all goods and services produced by the government and consumed by individuals.   Examples include public schools, health care provided by public hospitals, national security, etc.  The total value of in-kind public transfer inflows is equal to Government Final Consumption Expenditure.  

Cash transfers consist of all monetary transfers directly to households or individuals, e.g., welfare, unemployment benefits, and public pensions plus direct reimbursement to private providers, and reimbursements to firms that provide services as part of public programs.  

Public transfer outflows measure the transfers from individuals or households to the government that finance in-kind and cash transfer programs.  For a government with a balanced budget or a budget surplus, outflows consist entirely of taxes.  For a government with a budget deficit, outflows consist of taxes plus implicit taxes.  The government borrows money from investors by selling government bonds, for example.  This transaction is carried out, however, on behalf of taxpayers who have incurred a public debt.  The transaction is treated in the following manner.  The investor who purchases the bond has an outflow in the form of net public saving.  The taxpayer who “borrows” the funds has an inflow in the form of net public dis-saving and an outflow in the form of implicit taxes.  In other words, the investor lends the money to the taxpayer who, in turn, uses the loan to pay the taxes necessary to finance the public transfer system.  

It some cases it may be possible to determine the extent to which particular programs are financed by taxes and by debt - public pension programs, for example.  More generally, however, there may be no basis by which to determine the extent to which debt financing varies by program.  Hence, as a general rule we assume that deficit financing is consolidated and that shares of taxes and debt financing are equal in all public sector programs.  


Deficit financing of public programs creates asset reallocation flows in the form of saving by investors and dis-saving by taxpayers.  Let 
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 represent the change in public debt or credit in year t.  We assume that the public debt is incurred on behalf of taxpayers in direct proportion to their share of interest payments on public debt or their share of general taxes.  Hence, the change in public debt for group x is: 
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where 
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 is the share of general taxes of group x.   Group x includes age groups ranging from 0 to 
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 and foreign residents.  Changes in public debt are matched by changes in assets held by investors in the form of government bonds, 
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, estimated using procedures described elsewhere.  Changes in public debt of taxpayers must be matched by changes in government bonds held by investors: 
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   Public transfers consist of inflows to those who receive cash and goods and services 
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 and outflows from taxpayers equal to: 
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where 
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 is equal to explicit tax payments.  Total public outflows and inflows must sum to zero: 
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Key variables are summarized in Table 1. 
Government saving is equal to public investment plus increases in public credit (reductions in public debt).  Here we consider public investment.  The public credit system is discussed in the next section. 

	Table 1.  Components of Public Transfers

	Variable
	Group
	Description

	Public Transfer Inflows
	Public Transfers
	The values of in-kind and cash transfers to individuals through government programs.  The value of in-kind transfers refers to the value of all goods and services provided directly by the government and is equal to final public consumption expenditure. Cash transfers received by individuals from the government, e.g., welfare payments, unemployment insurance, family allowances, and public pensions.  Cash transfers also include goods and services received from private firms with reimbursement from the government.  

	Taxes
	Public Transfers
	Transfers from individuals to the government to pay the cost of public transfer inflows.  Includes both explicit and implicit taxes.  Public transfer inflows plus taxes equals 0. 

	Explicit Taxes
	Public Transfers
	Taxes collected to pay for public programs. 

	Implicit Taxes
	Public Transfers
	Taxes implicitly occurred by assuming public debt in lieu of paying explicit taxes.    

	Saving, public debt
	Public Asset Reallocations
	Total increase or reduction in public debt.  An increase in public debt produces an inflow to households.  Allocated to taxpayers in proportion to their share of explicit taxes devoted to services the current debt.  

	Saving, government bonds
	Public Asset Reallocations
	Total increase or reduction in government securities held by investors.  Total saving in government securities plus total saving in public debt sum to zero.  


The Public Investment System

The accumulation of public capital leads to age reallocations in ways that are similar to private capital reallocations.  The population invests in public assets in one year and receives and consumes a stream of services in subsequent years.  Thus, as with other asset reallocations, public investment is a form of inter-temporal exchange.  In addition, however, there is a transfer dimension of public investment, because cohorts that pay taxes to fund public investment are not, in general, the same cohorts who receive the stream of services that flow from the public capital created.  Each of these features of the public investment system and their relationship to the NT Flow Account is described here.  


Public investment could be treated as a single consolidated account, but preferably public investment by sector is tracked.  This is important for obtaining complete estimates of education, health, and other public sectors.  Here only a single sector is discussed but there are no methodological issues involved with generalizing to sector-specific accounts.  

Ownership of public capital.  Determining public investment reallocations requires criteria for determining how “ownership” of public capital is allocated among age groups.  The governing principle employed is that public capital is owned in proportion to the benefits received.  This is implemented by allocating public capital in proportion to each age group’s effective population,
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.  In the simplest case, public capital is allocated in proportion to head count; the effective population is the actual population.  More complex rules might assume that the allocation varies by age, might differ between migrants and non-migrants, and might vary with other factors.  Public investment sub-sectors would each have distinctive age profiles reflecting the age profile of the sector beneficiaries.  These possibilities can be incorporated using weights that vary by age and time, i.e., 
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Public assets for each age group is: 
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where 
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 is the share of the effective population belonging to age group a.
 

Consumption.  The flow of services from public capital is a component of total public consumption and, thus, total consumption.  In theory, the flow of services is equal to depreciation plus the net return from public capital, 
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where r is the rate of return on public capital, 
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is the rate of depreciation, and 
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 is capital owned by persons aged a in year t.  In practice, National Income and Product Accounts assume that the net rate of return to public capital is zero.  If this practice is followed, r is equal to zero and consumption is equal to depreciation.  

Capital reallocations.  As with any other capital reallocation, public capital reallocations are equal to the capital income less investment in the asset.  In theory, the income stream from capital income is given by: 
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Investment in public capital is equal to: 
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where 
[image: image27.wmf](,)

g

Iat

 and 
[image: image28.wmf](,)

g

Iat

(

 are net and gross investment in public capital, respectively.  Note that in the absence of new investment the consumption flow is matched by asset income and dis-investment through depreciation: 
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.  Gross public investment must be matched by the inflows through which new investment is funded.  Thus, the budget identity is maintained.    


Net investment at each age is the change in capital for each cohort:
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Investment for a cohort consists of two components:  new public investment and public capital transfers.  Public capital transfers occur because of changes in the effective population belonging to a cohort.  As the effective size of the cohort increases or decreases relative to the effective population as a whole, capital is transferred to or from that cohort.  Investment can be decomposed into these two elements.  Substituting into equation (7)

 yields:  
(11)

 from equation 
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Defining 
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 yields:
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If we split the interaction term, the final additive term in equation (13)

, among the two other right-hand-side additive terms, we have:  
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Investment by the cohort aged a in year t consists of two additive components.  The first component, public capital transfers, is the product of the mid-year capital stock which, assuming a linear increase, is
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and the change in the cohort’s share of the effective population over the last year.  The second component, new investment, is the product of total public investment during the year and the cohort’s mid-year share of the effective population 
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Investment for the age group that is less than 1 at the beginning of the year is:  
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Again, the two right-hand-side terms measure public capital transfers to and new investment by members of the newborn cohort.  

Transfers.  The age profile of taxpayers who finance public investment is different than the age profile of the beneficiaries of that investment.  The beneficiaries are by assumption the “owners” of the capital.  Thus, investment in public capital is accompanied by transfers from taxpayers to beneficiaries in essentially the same way as other public programs.  

The transfer inflows are equal to the gross investment by each age group while the transfer outflows are equal to taxes paid for that investment; net transfers are the difference between inflows and outflows, i.e., 
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  where 
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is the age profile of tax incidence of public investment.  


Public asset reallocation variables are summarized in Table 2 and illustrative calculations are provided in Public investment.xls.  
	Table 2. Variables Associated with Public Capital Reallocations.

	Variables
	Group
	Description

	Public capital
	Wealth
	The public capital “owned” by each age group; beneficiaries of public programs are deemed to be the owners or the capital yields the stream of benefits.  

	Public Capital Consumption
	LCD, Public Consumption
	Value of services from public capital to consumers equal to depreciation plus net return on public capital. 

	Public Capital Income
	Reallocations, Public Asset Income
	Return to public capital net of depreciation.  In NIPA the net return to public capital is assumed to be zero. 

	Public Investment
	Reallocations, Public Assets
	Net increase in the capital of general government.  Investment in public enterprise is included in private investment.  For any cohort, public investment includes new public investment plus transfers of old capital across age groups that arise from changes in population age structure. 

	Transfers, New Public Investment, Outflows
	Public Transfers
	Taxes used to fund new public investment.  Capital transfers are calculated as a net figure and included in inflows. 

	Transfers, New Public Investment, Inflows
	Public Transfers
	Transfers received from taxpayers by beneficiaries of new public investment.

	Old Public Capital Transfers, Net
	Public Transfers
	Transfer of public assets across age groups that arise with changes in the relative size in each cohort due to births, deaths, and migration.  Total net public capital transfers sum to zero. 


The investment sector is limited to reproducible capital.  However, the same principles that have been applied to public capital could also, in principle, be applied to publicly-owned natural environment and resources.  
Public Credit System
Public credit is created when the government borrows money from domestic or foreign investors.  Public debt, a liability for taxpayers (
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  Domestic cohorts can maintain positive or negative net public credit balances; foreign entities may also maintain net public credit balances.  As with other forms of assets, the public credit system produces age reallocations in two ways:  (1) net income on public debt, and (2) net saving of public debt.  Cohorts with positive net public credit experience inflows in the form of net interest income while cohorts with negative net public credit experience outflows in the form of taxes devoted to servicing public debt.  Cohorts create a net outflow when they accumulate net public credit by buying governments securities or by reducing their holdings of government debt.  Cohorts create an inflow when they dis-save net public credit by selling government securities or acquiring new government debt.  

Ownership of government securities and public debt. The ownership of government securities is observable in principle, but as a practical matter information on the age distribution may be quite limited.  A large share of government securities are owned by financial intermediaries and not directly held by households.  Survey data on ownership of government securities are infrequently available.  However, the age distributions of a broader class of assets or income from a broader class of assets, e.g., financial assets, are more frequently available in household surveys.  In the absence of more specific information, the age profile of the broader asset class is employed to represent the age profile for government securities.  Ownership of government securities by foreign entities is available at least in some countries.  

Government securities are held by individuals, who are distinguished by their residence and their age if they are domestic residents, i.e., 
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Let 
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 represent the relationship between the per capita age profile of government securities and an indicator profile 
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The age distribution of the indicator profile is used to estimate the age distribution of government securities held by residents.  

Public debt is allocated assuming that public debt (at the beginning of the year) is owned by the taxpayers who pay the taxes (during the year) that service the interest expense associated with the debt.  Thus, a cohort saves and dis-saves public debt as its share of total tax payments rise and fall.  Its share is determined, in turn, by changes in age structure, age patterns of taxable resources, and tax policy.  More generally, cohorts accumulate public debt as their importance in the economy increases and transfer that debt to younger cohorts as their importance in the economy wanes.
Public debt is held by resident taxpayers and, perhaps, non-resident taxpayers:    
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The distribution of public debt is proportional to each group’s share of tax payments devoted to interest payments.
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where 
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 is taxes devoted to public debt interest payments by group x in year t.
Debt servicing.  The debt servicing or net interest income component of public debt is determined as follows.  Representing the rate of return to public debt by 
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The income earned from government bonds held by investors, [name of variable inflows] is given by: 
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In a closed economy inflows and outflows to and from residents must be equal in magnitude.  In an open economy, inflows to residents and interest paid to foreign creditors are equal in magnitude to outflows from domestic taxpayers and foreign taxpayers if taxes can be exported: 
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Public Saving.  Public saving encompasses reallocations achieved through the accumulation and dis-accumulation of public debt.  This includes reallocations that accommodate public budget deficits and surpluses.  But even if public budgets are balanced, cohorts reallocate resources by increasing and reducing their holding of public debt and government securities.  In these cases, however, the net change in total holdings is constrained to equal zero rather than the government deficit.

The increase in public debt in any period and the corresponding increase in government securities is determined by the government deficit.  The evolution of aggregate public debt for taxpayers is given by:
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and the evolution of government securities for investors by: 
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where 
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 is the government surplus (+) or deficit (-) in year t.  The dis-saving (or saving) by the public sector must be matched by the saving (or dis-saving) of investors from whom the government borrows, i.e., 
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  The age profiles of government saving in the form of government securities is estimated as the change in government securities held by the cohort or by the foreign sector.  Following the same conventions as for government investment: 
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Similarly, the accumulation of public debt by taxpayers is given by:  
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The accumulation of public debt consists of two additive components: the cohort’s share of new public debt and public debt transfers that arise from shifts in the cohort’s share of existing public debt.  Following the conventions and the formulation for investment in public assets, it is straight-forward to show that: 
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where 
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When public programs are funded using debt financing, two flows are generated.  The first is from investors to taxpayers, as described immediately above; the second is from tax payers to the beneficiaries of the program funded through debt financing.   Simply put, the taxpayers are making a transfer to public school students, for example, by borrowing from investors.  The tax is implicit rather than explicit, however, and is documented as such in detailed accounts.  In summary accounts, implicit taxes are part of public transfer outflows.  

In most instances the public credit system is treated as a consolidated system, i.e., no attempt is made to determine which government programs are being financed through deficit financing.  Hence, the age profile of public transfer inflows from debt financing will be identical to the age profile for all public transfers.  A straightforward extension would allow for several public credit sub-systems.  An obvious case where this might be pursued is in the case of public pension programs or other programs with “independent” trust funds.     
	Table 3.  Flows Associated with Public Credit System.   

	Variables
	Group
	Description

	Net Public Credit Income
	Public Asset Income
	The sum of interest on government securities (+) and interest on public debt (-).  Must sum to zero for all groups combined.

	Interest on Public Debt, Inflows
	Public Asset Income
	Interest payments received by investors in government securities.  

	Interest on Public Debt, Outflows
	Public Asset Income
	Interest payments on public debt by taxpayers to investors in government securities. 

	Public Debt Taxes
	Public Asset Income
	Portion of interest payments on public debt paid out of current taxes. 

	Public Debt Implicit Taxes
	Public Asset Income
	Portion of interest payments on public debt paid by accumulating new public debt.

	Net Saving, Public Credit
	Public Saving
	Increase in net public credit equal to the sum of the increase in government bonds (+) and the increase in public debt (-).  Must sum to zero for all groups combined.

	Saving, Government Bonds
	Public Saving
	Increase in government bonds and other securities.  Investors liquidate their holdings of government securities at the time of their death.

	Saving, Public Debt
	Public Saving
	Decline or increase in government debt.  

	New Saving, Public Debt
	Public Saving
	Decline or increase in newly issued government debt. 

	Public Debt Transfers
	Public Transfers
	Changes in public debt from the redistribution of public debt due to changes in the share of tax payments by each cohort.  


Note:  How do we handle the ownership of bonds issued by foreign governments?  [am]
� In some economies, governments invest in firms that are producing and marketing goods and services.  To the extent possible, we treat this as private rather than public investment.  


� If the government has a budget surplus, this creates an outflow from taxpayers and an inflow to investors.  Hence, the value of S� EMBED Equation.DSMT4  ��� would be negative and the value of � EMBED Equation.DSMT4  ��� would be positive.  If the government has a budget deficit, the opposite is the case.    


� Capital and population are measured as of the beginning of the year.  Capital income is credited at the beginning of the year.  


� We assume that the investment occurs at the end of the year.


� Transfer inflows have a positive value, whereas transfer outflows have a negative value.  Hence, net transfer are calculated as the sum rather than the difference between the two variables.  


� Note that public debt is represented by negative numbers.  In the event that the government is a net creditor, the value is positive.


� Some forms of public debt may not be traded.
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