Towards a sustainable public pension system: A simulation model
Ido Kallir§, David Y. Aharon₰*, Eytan Sheshinsky#, Rachel Zaken^

	Comment by Author: The abstract is now 106, and should be 100 words. However, suggestions have been made for cuts at your discretion.
Abstract

This This study presents  offers a pension plan model to balance, which aims to balance between the will of  maintaining the resilience of a nation’sthe national social security infrastructure and ensuring retirees’the welfare. of retirees along their pension years. The population’s ageing of the population, changes in the labour market and workforceshifts, legislative changes, and, in legislation and the effects of  unexpected economic crises, including the ongoing COVID-19 crisis, create distortionsare associated with a disturbance in the balance between annuitySocial Security expenditures and national revenue. Many countries are experiencing around the world are facing a common trend of an increase inrising life expectancy and increasing and an increasing  public pressure to ensure a dignified existence for thea growing retiree population of retirees, challenging.  This pressure affects ddecision- makers and pension managerss of pension systems, to take steps to strengthen the financial soundness, stability, and distributive fairness of the public and private annuityies systems. OurThe  model, focusing onis demonstrated through the Israeli pension system, but is applicable can be applied in to similar other countries pension systems having similar characteristics in both developed and developing countries.	Comment by Author: Abstract must be 100 words or less: consider deleting this sentence.	Comment by Author: The style guidelines call for US style punctuation; presumably US spelling is also preferable.	Comment by Author: Consider national pension rather than social security, the latter being a US plan.	Comment by Author: Why pension managers if the thrust of the article is about the public pension system?	Comment by Author: Again, why private systems if the focus is on public?	Comment by Author: Abstract must be 100 words or less: consider deleting this sentence.
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1. 
Introduction
Recent worldwideThe recent demographic trends around the world face present new challenges forto public pension systems in both developed and developing countries. According to a report published by the Wworld Hhealth Oorganization (WHO, 2020),[footnoteRef:1] in 2020, an estimated 524 million people are aged 65 (8% of the world’s population) were aged 65 or older, and bywhile in 2050, this number is expected to triple to 1.5 billion people (16% of the world’s population). This remarkable demographic trend faces presents real challenges for both for the security of retirees’ pension plans and the stability of the pension authorities and entities fundingpaying these pensionstheir annuities. In addition, theseThese challenges are raising more concerns withfurther compounded by evidence of a decrease in fertility and improvements in longevity (WHO, 2020).	Comment by Author: Is this addition correct?	Comment by Author: It is not clear whether the source in the footnote is in the reference list – it needs to be. [1:   https://www.who.int/ageing/publications/global_health.pdf. ] 

 This paper offersIn this paper, we offer a model which attempts to address bridge the two sides of this barricadethis dilemma and, attaintowards  a more sustainable public pension plan, which  that will preserve the financial stability of pension authorities and the financial welfare of retirees. For simplicity, our model uses the Israeli market as an illustration for the proposed model, but the modelwhich can be easily be applied in other developed and developing countries. Our paper joins previous works examining new pension plans and reforms, aimed tato increasinge the sustainability of both retirement incomees and the social security agencies (e.g., Buyse et al. 2017; Fehr & Habermann , 2006; Buyse et al. 2017; Grech , 2018; Schokkaert et al. 2020). We also extend the debate on the ex-ante and ex-post effects of increasing the pension retirement age (e.g., Fehr et al. 2012; De La Fuente & Doménech, 2013; Fehr et al. 2012; Miyazaki, 2014;, Soosaar et al.  2021; Van Dalen et al. 2019, Soosaar et al.  2021).	Comment by Author: “pension eligibility age” or “retirement age” or “age of retirement and pension eligibility”?
The pension system in Israel is a typical three- tiers system.: The first tier is, the old-age pension, which is intended to provideenable a minimum level of subsistence; the second tier is, the occupational pension, which is intended to enable savers to enjoy a standard of living comparablesimilar to that which they had before retirement., The third tier is voluntary, but it provides tax benefits. First tier payments are received from the Israel National Insurance i Social Security Institute (NII) and are based primarily on its revenue from employees, employers’ payments, and government transfers.   	Comment by Author: “Israeli National Insurance Institute”? (Please use official name.)
The aging of the population, increasingthe extension of life expectancy, changes in the labor market and the increases in the standard of living, affect both the pension systems and the retirees. On the one hand, pension systems are obliged to pay annuities to a growing population of retirees, and on the other hand, retirees are required to accumulate savings over the years of work that will be sufficient to enable them to live with dignity after retirement. In 2018, the revenue of retirees from the NIIational Insurance Institute constituteds on average about 30% of the revenue of those aged 65 and over (Brodsky, Shnoor and Beer, 2020).	Comment by Author: The purpose of presenting this statistic is not clear: what does it have to do with the preceding sentence? Do you intend to show that this is not sufficient?
Annuities paid to cCurrent retirees' annuities are financed funded through the transfer payments of insurance premiums from received from the public and government supplementary contributions.tion, Eachand every year, any surplus inthe transfer payments surpluses isare transferred to a virtual fund in the Treasury that carries a real return of 5.5 percent% on half of the balance, and market interest on the other half. However, forecasts indicatepredict that in less than 20 years, the NII expenditures Social Security expenditures will be higher thanexceed its revenues, and it will have difficulty meeting its obligations to policyholders (Finkelstein 2019; Social Security, 2020c; Finkelstein 2019). Although the State of Israel is characterized by a young population and a high birth rate, relative to other developed countries, here too, the share of retirees is expected to increase from about 11% in 2015 to about 15% in 2065. (Central Bureau of Statistics, 2017a). 	Comment by Author: “the National Insurance Institute”? 	Comment by Author: There is no reference to this in the reference list – what is it?	Comment by Author: There is no mention of this in the reference list.
Like many countries in the world, Israel has also made changes aimed at strengthening and stabilizing the pension system, preventing actuarial deficits, and adapting to the changing labor market. These changes include: 1) raising the retirement age;, 2) tTransitioning from defined benefit plansAnnuities to dDefined cContribution plans;, 3) cChanging parties entitled to owne in ownership of pension funds;, 4) pProviding tax annuities for pension savings;, 5) introducingThe introduction of a mandatory pension for all employees;, and 6) reducing the issuance of dDesignated bBonds.[footnoteRef:2]. However, these measures are not sufficient. Fand further efforts must be made to strengthen the system so that it can meet the its payments obligations that can ensure that retirees can expected from it, while providing conditions that will lead to a dignified existence of the retirees after retirement. 	Comment by Author: It is not very clear what is meant here: who owned them before/after? Does this change reflect your meaning?	Comment by Author: What is meant by “tax annuities”? "Tax-free status for pension savings"? "Tax-free distributions from pension savings"? "Income tax deductions for contributions to pension savings"?	Comment by Author: Consider briefly explaining why issuing designated bonds is an issue here in the text and not just in the footnote. [2:  Designated bonds are issued by the State to pension funds exclusively, and they guarantee an annual interest of 4.86%, plus linkage to the Consumer Price Index (CPI). Until 2018, savings in pension funds were eligible for designated bonds, and they represented 30% of savings portfolios. With the aim of providing greater protects for elderly savers, the Ministry of Finance initiated a change in the way designated bonds are to be distributed. According to the plan, savers over the age of 60 are eligible to receive 60% of these bonds, while the balance would be dispersed to other savers, with this remainder to decrease over time. While the new scheme refers to age, it does not address differences in salary levels. 
] 

The outbreak of the COVID-19 health crisis added an additional risk factor to the pension system by drastically reducing :  national insurancelong periods of enforced unemployment and as a result, lack of social security  and pension deposits resulting from unanticipated layoffs leading to long periods of enforced unemployment. In such this situation, the local national insuranceSocial Security entity, facingInstitute, whose  declining revenues and increasingdecline while its expenses are about to increase, mainly due tofrom its obligations to pay more unemployment benefits and aid grants, will experience a deficit earlier than expected. Employees whose long-term savings are harmed (both from the cessation of transfer payments and the constraints placed on to the use of these funds) may find themselves with even lower income than expected after retirement.  	Comment by Author: "National Insurance Institute"?
One of the key steps that will would benefit the payment system and the financial stability of retirees is to raise the retirement age in general, and of women in particular. The 2019 average normal retirement age across OECD countries for an individual with a full career and who entered the labour market at age 22 was equal to 63.5 years  for women and 64.2 years  for men.  The gender difference ranges from five5 years in Austria and Israel to zeronil in most OECD countries (OECD 2019 Pension Report). Additionally, rRetirement should be linked it to life expectancy for both men and women. Apart from the gaps in salaries between men and women, and work patterns that affect the degree of pension savings from employment (occupational continuity, maternity leave, and diminished job scopes), retirement at a young age also widens the gaps in retirement age. Although raising the retirement age denies retirees annuities pension payments during the period of deferral, they do continue to receive wages and transfer payments for pension savings increase with due to continuedthe continuation of employment. in addition to wages, the transfer payments for pension savings increase. 	Comment by Author: "women also tend to retire at a younger age" would be a more concise expression (and avoid meaningless repetition), if that is what is meant
As forRegarding the rate of transfer payments for national insurance pensionsSocial Security, revenue from insurance premiums is affected by the rate of growth, the average wage, the employment rate, and changes in legislation. Apart from the unique composition of the population in Israel and the low wage levels among the ultra-Orthodox and Arabs, insurance premium rates in Israel are significantly lower than in other OECD countries. A comparison with developed countries shows that the average NII pensionsocial security insurance premium as a percentage of tax revenues in Israel is 16.7 percent%, compared to the OECD average of 26 percent% of the OECD average (OECD, 2020). 	Comment by Author: The rate of growth of ? (The rate of economic growth? The rate of growth in insurance premiums/contributions?)Population?	Comment by Author: Please explain the connection between the ethnic element and the rates.
As part of this research, we examine various scenarios for stabilizing the xxxx? are examined, which combininge suggestionsoutlines for raising the retirement age and models for increasing NIISocial sSecurity transfer payments, according to the extent of their impact on the National Insurance institute’s NII’s financial situation.	Comment by Author: This appears truncated - "the ?" ("the rate of transfer payments"? "the social security system"?)	Comment by Author: It is unclear what is meant here: what is "according to the extent of their impact on the National Insurance institute’s financial situation"? 
Or does this mean "which would have a significant impact on the National Insurance institute’s financial situation"?
In tThis research, we addressdeals with the main issue concerning the first tier of the pension system: tThe financing difficulties resulting from the extension ofincrease in life expectancy. At In the first tier, the difficulties of financing the NII pension Social Security payments system, which is required to pay annuities to a growing number of beneficiaries, is an issue that concernsworries policy makers, and may undermine the security of residents who fear for its stability. 	Comment by Author: Consider replacing with "lead to fears for its stability among beneficiaries (or "residents" if it is assumed that all residents are beneficiaries)
Thise structure of the  paper is structuredcontinue as follows: iIn the next section, we describe in detail the current situation of the Israeli public pension system, in the third section we3 presents our data and develops ourthe methodology. We report the results for optimal values for the rate parameters of transfer payments (degree and revenue upper limit) and retirement age, based on the results of various scenarios that combine outlines suggestions for raising the retirement age and models aimed at increasing the transfer payments for national insuranceSocial Security., In the fourth section we4 summarize our results and presents and our conclusionsdes.

2. The National Insurance Social Security Institute  	Comment by Author: What is the "Social Security Institute" (Is it the "National Insurance Institute"? If so, please use the same term.)
The public pension system in Israel is responsible for paying retirees' annuities or old age pensions, to retired residents upon who have reacheding retirement age, typically 67. In 2019, the National Insurance Institute NII paid NIS 31.2 billion to 895,505 people entitled to retirementes' annuities (according to the National Insurance Law). 	Comment by Author: What is the difference between this and the "social security system"? (If the same thing is meant, then please use the same term.)	Comment by Author: What is the difference between "annuities" and "old age pensions" in this context? If there is no difference, please just use one term.	Comment by Author: What is the difference between "annuities," "retirees’ annuities" and "old age pensions"? Please do not use a different term unless it is necessary to distinguish between different things. Altogether, there appears to be confusion at times between the nation
Figure 1: NII Deficit of the Retires sector.  Source: Authors' Adaptations for NII data 2019.

	Comment by Author: Figure should be reformatted without colors. Capitalization in the heading should be consistent, and should refer to "retirees' sector" not "retires sector." Legend should not be "annual deficit" and "accumulated deficit" but "annual surplus (deficit)" and "accumulated surplus "deficit". (https://www.cambridge.org/core/services/aop-file-manager/file/575aba09b925b5240a08d0d2/PEF-Style-Guide.pdf )
Source: Authors' Adaptations for NII data 2019
Figure 1 shows the deficit in the retirees’ sector of the NII, between the years 1997 2020to -20201997. A significant decrease in revenue can be seen in times of economic crisis (in 2001 and 2008), as opposed to an increase in revenue when the level of employment and retirement age increase (between 20049 and -20094). The revenue in the calculation is based on the rate of increase in the actual collection., and tThe growing sector deficit grew (from 2009), untill the end of the period under review (2019), andit stands at about NIS 4.8 billion NIS as oft 2019) (Sheshinski and Zaken, 2020). This deficit reflects, among other things, the increasing increase in expenses caused by the aging population, as well as poor policy resolutionsdecisions, that were made without internalizing costs, when no measures are were taken to increase the revenue from collection, or decrease the expenses (for examplee.g., raising the retirement age).	Comment by Author: A more specific expression would be better. What is meant by internalizing costs?

2.1 NII revenue from transfer payments
The national insurance pensionsocial security system in Israel is funded by three main sources: - transfer payments from the public (~ 52.3%),; gGovernment participation (~ 38.4%) and interest on investments, funded mainly by transfer payments surpluses (~ 9.3%), -mainly of transfer payments surpluses. National insurance pensionSocial security transfer payments are collected by the institution NII at different rates from employees, employers, and the self-employed, according to the level of revenue, up to the set upper wage limit, when while non-employed insureds citizens pay minimum insurance contributions to ease their payment burden. Government participation stems is based onfrom the perception idea of triple funding (insured, employers, and government), the need to supplement transfer payments following exemptions, and due to work agreements between government, employers, and the self-employed, to reduce their share of insurance premiums. 	Comment by Author: As of what year?	Comment by Author: To whose share does this refer?

Revenue from insurance premiums is affected by the rate of growth, the average wage, the employment rate and changes in legislation. The unique composition of the population in Israel and the low wage levels among the ultra-Orthodox and Arabs affect the institution's NII’s revenue from collection, as the share of the ultra-Orthodox population, in particular, is growing (and is expected to grow from 13% in 2020 to 32% in 2065). Moreover, as noted, compared to developed countries, insurance premium rates in Israel are significantly lower than in developed countries (Figure 2). 	Comment by Author: Please be more specific (see previous comment).	Comment by Author: This would seem to imply that Israel is not developed? (Do you mean "other developed countries"?)
Figure 2: OECD Social Security Payments. Source: Authors’ Adaptations to OECD report, 2019
 
	Comment by Author: All figures should be in black and white.
Source: Authors' Adaptations to OECD report, 2019

Thus, while the average insurance premium for the national insurancesocial security pension system as a percentage of tax revenues, is about 26 percent in OECD countries, is about 26% in Israel, it is only 16.7 percent% in Israel. The average insurance premium as a percentage of GDP among OECD countries is also significantly higher and stands at about approximately 9 percent%, compared to only 5.2 percent% in Israel (OECD, 2020). 
Forecasts made before the Corona COVID-19 crisis showed a slowdown in economicy growth from 2.8 percent% per year in the current decade to 2.1 percent% per year from 2060 through 2065in 2065-2060  (Argov and Tzur, 2019) and a significant slowdown in the average wage growth rate, from 1.3 percent% at the beginning of the forecast period to 0.4 percent% at the end (Finkelstein, 2019). As mentioned, the slowdown is also explained by the unique composition of the population in Israel, which affects productivity in the economy. In During the last year, with the Corona COVID-19 crisis, one of the growth forecasts havehas shrunk and it is not known how long it will take the economy to recover. Estimates for 2020 by tThe Israeli Central Bureau of Statistics (CBS) estimates for 2020 show a decrease of 2.5 percent% in GDP and an unemployment rate of 4.8 percent% in December (Central Bureau of Statistics, 2021).	Comment by Author: This is very general – what about and how does the special composition of Israel’s population affect economic productivity?	Comment by Author: Can you be more explicit? Which one? Does this change correctly reflect your intentions?	Comment by Author: No reference in the reference list?
In order to increase the revenue of the National Insurance InstituteNII and overcome the economic crises, while taking into account the fact that increasing taxation on employers reduces the demand for work, the model of transfer payments for National Insurance contributions has been changed many times. In 2000, the minimum wage required to pay insurance premiums was raised, at the same time thatas raising the maximum wage was raised  - to a level that wasfrom four4 times to five5 times the average wage in the economy.; In 2002, the taxable revenue upper limit for taxable revenue was abolished, but returned was reinstated in July 2003.; In 2005 and 2006, employers a labor cost reduction policy led to a reduction in insurance premiums for employers without indemnification.; In 2009, the revenue upper limit of revenue for the national pensionsocial security contributions was doubled to ten10 times the basic amount, and the rate for employers was increased by 0.4 percent.%; In the years 2011 and -2012, the employers’' fees were raised and the upper limit for revenue upper limit was reduced to five5 times the average wage.; IAnd in 2015 and -2016, insurance premiums for employers continued to raiserise. The reductions, which the main purpose of which was to help employers duringdeal with times of recession, led to the rate falling from 2002 for the share of wages, up to 60 percent% of the average wage- for employees and employers by 2.3 percentage points for employers and for the self-employed by 3.9 percentage points for the self-employed. In contrast, the rate from the wage shares above 60% of the average wage to the maximum amount increased by 2.1, 1.7 and 2.4 percentage points for employees, employers and the self-employed, respectively. 	Comment by Author: What is the basic amount? What was the base?	Comment by Author: What "fees" does this refer to?	Comment by Author: I'm not sure what is meant here. Please clarify this section.	Comment by Author: This last sentence is not clear.
The lowering of Nnational security payments reduction for the lower income deciles contributes to a reduction in theof taxation of low incomelow-revenue  earners and their employers, and increases the demand for work. However, these steps limit reduce national pensionSocial Security revenues from the transfer payments, especially with the increase inof workers with relatively low wages. Prior to the COVID-19orona crisis, as part of recommendations to strengthen the financial stabilization stability of the NIINational Insurance Institute, experts in the field recommended increasing national pensionSocial Security revenues from transfer payments (Committee Report 2012; Gottlieb 2017; Committee report, 2012; The Israel Democracy Institute, 2019). 	Comment by Author: What are "national security payments" here? How are they different from National Insurance payments?
2.2 National InsuranceSocial Security eExpenditures 	Comment by Author: This section introduces another obligation  for non-pension transfer payments of the NII and is somewhat confusing. Consider opening with an explanation of how the NII system operates for citizens – that will help clarify later discussions of changes, levels,  disregards (?)
The breach ofim balance between national pensionSocial Security expenditures and revenues stems from several factors, including the aging population, changes in the labor market (late entry of young people into the labor market, changes in the composition of the population that affect employment rates, etc.) and long-term legislative changes. In addition, governments spending on annuities tends to increase during periods of economic crisis, in which the level of employment declines and the number of people receiving unemployment annuities benefitsseekers increasesd. Currently,These days,  after two closures imposed on the economy, following the COVID-19orona crisis, national insuranceSocial Security expendituress on unemployment annuities benefits and various grants other support payments haves increased abruptlysharply. IHowever, in normal times, the bulk of national insurance the expenditure is foron the sectors of retirees, and the nursing and disability is the bulk of the Social Security expenditures sectors (68% in 2018 and an expectation of 75% in 2060). FThus, following legislative changes, the share of the nursing and disability sectors in expenditures is expected to increase by 90 % and 25 percent%, respectively, as the share of expenditures on the retirees’ sector decreases (the share of disability and nursing sectors linked to wages increases mainly at the expense of expenditure on retirees, survivors and children, which isare price index linked). However, the share of expenditure on the retirees’ sector remains the largest, and together with the nursing sector, it is expected to reach about 50 percent% in 2060 (Figure 3). 	Comment by Author: Annuities or transfer payments?	Comment by Author: "pensions"? Or "social security" in general?


Figure 3:  NII expenditures 2018 & 2060. Source: Authors’ Adaptations for NII data and forecasts, 2019	Comment by Author: Figure should be in black and white.



Source: Authors' Adaptations for NII data and forecasts, 2019
In the case of a public pension, apart from the longevity risk that affects the number of those entitled to an annuity pension benefits, the expenses are affected by the age of entitlement to the annuity, the chosenindexation index (in Israel, the Cconsumer Pprice Iindex) and the level of the pensionannuity, depending on seniority, the pension deferral supplement, and the number of dependants on the entitled to an annuity. In addition, the sector includes expenditures on survivors’' annuities of deceased insured parties, and as a result of the increase in employment rates, especially among women, the number of those entitled to them pensions has gradually decreaseds (a decrease of about 10% overin the last two decades), asand so is  has the portion of the expenditure of this sector (the National Insurance Institute of Israel 2020b).	Comment by Author: This term requires some explanation.	Comment by Author: "receive the pension"?	Comment by Author: 	Comment by Author: I'm not sure what is meant here. This term requires clarification.	Comment by Author: Why has the increase in women working reduced the number entitled to pensions?
2.3 Entitlement for a pension
In Over the last two decades, the number of average growth rate of those those entitled to retirees’' annuities has grown at an average rate ofbeen about 3.7 percent%, while the general population has grown on average by about two percent2% per year. The aging process of the population in Israel is expected to continue, increasing and increase the share proportion of the population that is retirede population. According to forecasts, the proportion of people aged 65 and over, will increase from 11.1 percent% in 2015 to 14.3 percent% in 2040 and 15.3 percent% in 2065, and the share of people aged 85 and over will increase from 1.4 percent% in 2015 to 3.6 percent% in 2065. (Central Bureau of Statistics, 2017a). 
Figure 4: Dependency Ratio. Source: Authors’ Adaptations for Population Forecast of the Central Bureau of Statistics 2017, Medium Alternative
	Comment by Author: Figure should be in black and white.
Source: Authors' Adaptations for Population Forecast of the Central Bureau of Statistics 2017, Medium Alternative

Figure 4 shows the inverse of the dependency ratio. There are currently about 4.3 people of working age per person aged 65 and over, but this estimate is expected to drop to 3.2 in 2053, and then stabilize.
2.4 Allowance amount
The basic allowance amount for retirees per individual stands at NIS 1,558 per individual and NIS 2,342 per couple (2020). The allowance for a couple is for cases when the spouse is not entitled for individual allowance.) 	Comment by Author: Please clarify the distinction (if any) between "pension," "annuity" and "allowance" as they are used here.
Figure 5: Retirees Allowance 1995-2020. Source: Authors’ Adaptations for NII data 2020
 
	Comment by Author: Figures should be in black and white.
Source: Authors' Adaptations for NII data 2020
 Figure 5 shows the growth of thein average annuities linked to the price index (1995 = 100). Thus, since 1995, the average annuities have increased by 19 percent%, reaching a peak in 2001, and then declining until in 2007, when the returning back to its real value was the same as inin 1995. Reasons for the decrease in the real value of the annuities in these later years include suspending annuityies fees in the years 2002 and -2003, a change in the linkage indexing of annuities -from the average wage to the Cconsumer Pprice Iindex, and a reduction of 4 percent% in July 2002. In 2004, the allowances were not updated. After the economic crisis in 2008, a new trend emerged of- to an increase inthe average of annuities due to the efforts to increase the allowances forof retirees. The monthly allowance has gradually increased in real terms by 26 percent%, so that in 2019 the average was NIS 3,310 (The National Insurance Institute of Israel, 2020b). This increase reflects both the a change in the population composition of retirees (an increase in those whose pension has increased as a result of the accumulation of seniority and the temporary deferral of retirement) and the policy changes in the form of additional seniority facilitations, granted in 2017.	Comment by Author: It is necessary to clarify what is meant by "annuities fees." Do you mean contributions to NII?	Comment by Author: Please clarify the distinction (if any) between "pension," "annuity" and "allowance" as they are used here.	Comment by Author: For individuals or couples?	Comment by Author: What are "seniority facilitations"? Some definition of this term is necessary.
The actual level of annuities is upheld maintained by linking them to various indexes, such as the CPI Consumer Price Index and the average wage. Since over time in the long run the average wage and the standard of living rises, there is a trend of an increase in the standard of living and therefore the indexinglinkage of the annuities to the average wage maintains the standard of living of the retirees in relation to the working population. As mentioned, in Israel, retirees’ annuities were not changed after the economic crisis of 2001, and subsequently,then the method of object of linkageindexing was changed - from from linkage to the average wage to linkage to the Consumer Price Iprice index, a change which preserves the purchasing power of retirees. 	Comment by Author: Annuities? Benefits? Please specifiy.	Comment by Author: Is this really true (in nominal terms)? What about inflation?	Comment by Author: Consumer price index?


Figure 6: CPI vs. Average wage. Source: Authors’' Adaptations for NII data, 2020  
	Comment by Author: Figures should be in black and white.
Source: Authors' Adaptations for NII data, 2020

As can be seen in Figure 6, pension and national insurancesocial security annuities, which are both linked to the Cconsumer Pprice Iindex, haveare eroded in relation comparison to the average wage in the economy, which is rising at a faster rate. In the last decade, the Cconsumer Pprice Iindex has risen by 11 percent%, compared to the average wage, which has risen by 30 percent%. Currently, the allowance of a retiring senior citizen entitled to a maximum of seniority and a three3- year deferral supplement is NIS 2,687. To understand the level of savings resulting from the current linkageindexing, the expenditure on the sector must be multiplied by the percentage of change between the two indexesices. Thus, linking the annuity to the average wage would bring the annuities to a level of NIS 3,640 monthly and increase the sectorial expenditure by about NIS 11 billion. 	Comment by Author: The reader will not necessarily know what a deferral supplement is – the system should be explained  - perhaps a separate section preceding this, or at the beginning of this section.	Comment by Author: Two pages earlier you wrote 3310 – please clarify.	Comment by Author: Per individual? At what point? Under what conditions?
An important discussion in this context, concerns the question of whether the CPI Consumer Price Index is indeed the most appropriate criteria method for indexinglinking retirees’ annuities. One of the main arguments against the use of this index as an anchor, is that it does not necessarily reflect the price changes facing the retiree population. One reason is that the composition of expenditures composition byof this demographicpopulation is different and expresses a variety of other needs. For example, retirees have higher expenditures forin the housing and health items, the expenditure is greater among retirees (1.3 and 1.6 times, respectively), while in the clothing and footwear and education and culture sectorsions, the share of expenditure of retirees is smaller, at - 0.6 of the expenditure on clothing and footwear and 0.5 of the expenditure on education and culture, of among the general population (see Figure 7). 


Figure 7: Household expenditures. Source: Authors’ adaptations to data from the CBS, 2017
  
	Comment by Author: Figures should be in black and white.
Source: Authors' adaptations to data from the CBS, 2017
2.5 Seniority and pension deferral supplements
Eligibility for an NII pension of the NII is determined according to the retirement age and the age of entitlement to a pension. From the age of retirement (currently, 62 for women and 67 for men) to the age of eligibility (70), its receipt is subject to a personal revenue test, while at the age of eligibility, the citizen receives the pension unconditionally. The total annuities, in addition to the basic amount, include a seniority supplement and a the pension deferral supplement. In addition, there are retirees who are entitled to an increased pension because they support their spouse or children, but this expenditure is relatively negligible compared to the total expenditure of the sector and estimated at only NIS 30 million only in 2019 (in 2020 prices). The accumulation of the seniority supplement begins from the first year of payment of national insurancesocial security transfer payments, when for each insured year, the basic annuities increase by two percent 2%, but not by more than a total of fifty percent50%. By the end of 2016, the accumulation of the supplement began in the tenth year of insurance, but since in recent years, there has been some easing in the requirements,are facilitations in this matter have, and from January 2019, the seniority supplement is paid for each insured year. The facilitations in providing the seniority supplement, along with an increase of the annuity, for those entitled to additional revenue, increased significantly the sector’'s expenditure significantly, and in 2018, it has increased by seven percent 7% compared to the previous year (The National Insurance Institute of Israel, 2020b).  Moreover, following these changes, the average entitlement to a seniority supplement is approaching the maximum of 50 percent.50%/ In 2020, it reached 47 percent% for men 39 percent% for women (The National Insurance Institute of Israel, 2018a).	Comment by Author: It is not clear what is meant here. Please rephrase. Does this change reflect your meaning?	Comment by Author: Again, it is not clear what is meant here by facilitation? Ease of paying? Reduction in payment? 
Eligibility for a supplement for pension deferral is more complex and depends on the retirement age and, the revenue test, and divergesvaries significantly between men and women. According to the revenue test, a person who has reached retirement age and whose revenue does not exceed the set revenue upper revenue limit, is entitled to a full annuityies: - this is the “"disregard,”" which constitutes 57 percent% of the average salary for an individual. Any additional work revenue higher, exceedingfrom the disregard percentage, reduces the annuityies by 60 percent% of the value of the additional revenue, until the allowance is reset.t[footnoteRef:3]. For example, given an individual single revenue of NIS 7,500 monthly (before revenue tax, national insurance, social security and health payments) and a disregard of NIS 6,014, the annuities will be reduced by NIS 892 ({0.6 × [7,500-6,014] = 892}).        [3: [9] Disregard is the revenue from work that a person can earn without the pension being reduced.] 

However, insured persons who have not passed the revenue test or insured persons who are entitled to a partial pension because they have revenue from work and have chosen to relinquish their pension rightsgive the pension up, receive an additional pension deferral fee of five percent5% per year. In this way, men can postpone receiving the annuities for no more than three3 years and women for up to eight8 years (the number of years between retirement age and the age of an unconditional eligibility for annuities). The main advantage of this addition is that it is an incentive to continue working while increasing pension savings on the one hand, and  future national insurance paymentsSocial Security revenue on the other. HoweverBut on the other hand, there is a possibility that conditioning the annuities oin the revenue test will create a situation of under-employment, aswhen  there will be those who would prefer to reduce work and receive a full annuity. For example, a person whose revenue from work is NIS 7,500 monthly and is entitled to a monthly pension of NIS 2,000 (2,000-892 = 1,108).- Ggeneral revenue is NIS 8,608 and the individualhe actually pays additional tax of about 10% for the revenue, including the pension. On the other hand, with the reduction of one working day per week (20% of working hours) and the reduction of the monthly revenue to NIS 6,000, thehis pension will not be reduced and the individual’shis total revenue will reach NIS 8,000. Thus, in addition to maintaining a more or less similar level of revenue, the retiree enjoys a fewer working days per month.	Comment by Author: Without a general explanation of how the NII pension system works at the beginning of this section, very little of this is clear to the reader.
2.5 Retirement age 
 The actual retirement age is affected by factors such as: health, status, personal lifestyle, and the official retirement age set by the law. Following a gradual increase in the retirement age in 2004, the participation rate of adults in the labor force has increased, and this rise has also contributed to increased revenue among the elderly in the last decade (Bank of Israel, 2017). However, when retirement age remains constant, while life expectancy increasesextends, the period after retirement also lengthens, which undermines the financial stability of the public pension system. 	Comment by Author: What exactly is "status"? Social standing? Corporate rank? Or something else?	Comment by Author: I don’t see this in the reference list.
In Israel, the there is a gap between the retirement age of men and women is maintained, currently standing at of five5 years (67 for men and 62 for women). These differences perpetuate revenue disparities, widen inequality and increase the poverty rate among post-retirementretired women. Although the step issue ofto raising thee retirement age forof women is occasionally appears on the public agenda, it has not been implemented to dateso far, because it has a direct effect on older women with low revenues, on those employed in abrasive professions, andor on women who have dropped out of the labor market. However, the data show that in Israel, although the legal retirement age for women is 62, the actual average retirement age is higher, standingand stands at 65. In addition, an examination of the retirement age according to the revenue level shows, that those who retire early are mainly those earning low -revenues people, including women, while high- revenue earnerspeople continue to work and save. Ttherefore inequality increases after retirement increases (Sheshinski and Zaken, 2019). 	Comment by Author: A more specific term is needed here. What is an abrasive profession?
Differences in retirement age may have implications on for the amount of the annuity male retirees will receive, compared to female retirees. Since each year of deferral entitles the retiree to an increase of five percent5% of the annuities to which they are entitled, and the retirement age in Israel is not uniform, men can accumulate an increase of 15 percent15%, and women can accumulate an increase of 40 percent%. Thus, in 2018, 18.8 percent% of the women who began receiving retirement benefits from the NIIjoined received an average increase of 3.6 percent%, compared to 16 percent% of the men who joined, receiving a two percent2% average increase. Until 2004, the maximum duration of deferral of for the annuities was gender-equal and stood at five5 years, between the ages of 60 and 65 for women and between the ages of 65 and 70 for men. In 2004, the retirement age was changed (for women from 60 to 62 and for men from 65 to 67), with the intention of continuing to raise the retirement age for women to 64, but this has not yet happenedso far nothing has been done. 
Table 1: Senior Citizens Allowance, including Seniority Supplement and Additional Deferral of Allowance by Gender and Age. Source: NII data, 2021


	Men
	Women
	Age

	
	
	

	
	2,337
	62

	
	2,454
	63

	
	2,571
	64

	
	2,688
	65

	
	2,804
	66

	2,337
	2,921
	67

	2,454
	3,038
	68

	2,571
	3,155
	69

	2,688
	3,272
	70


Table 1: Senior Citizens Allowance, including Seniority Supplement and Additional Deferral of Allowance by gender and Age












Source: NII data, 2021

Table 1 shows the amount of the annuities received with deferrals - for men and women, with women between the ages of 67 and 70 receiving annuities greater than 20 percent% higher thanof the annuities received by men of the same age. This result is not surprising, since women can accumulate deferrals (relative to men) for five5 extra years more than can men. 
To understand the implications of the differences in retirement age, we calculated an estimate of the capitalized value of total retirees’' annuities, in a sphere constrained differently for women and men, taking into account life expectancy. 

Table 2: Present Value of Aallowances, by Ggender and Aage. Source: Authors’ calculations 

	PV of allowances, by gender and age
	Conditional Conditional life expectancy
	 

	Men
	Women
	Men
	Women
	Age

	 
	541,692
	 
	24.4
	62

	 
	552,445
	 
	23.5
	63

	 
	561,467
	 
	22.6
	64

	 
	568,746
	 
	21.7
	65

	 
	574,279
	 
	20.8
	66

	419,321
	578,069
	17.7
	20
	67

	424,229
	580,125
	17
	19.1
	68

	427,642
	580,463
	16.2
	18.3
	69

	429,596
	579,109
	15.5
	17.5
	70


Source: Authors' calculations 

Table 2  shows the differences between the total annuities received by women compared andto the total annuities received by men over the retirement years. Thus, aA woman who receives an annuity from the age of 62 receives a total allowance that is about 30% higher than the total allowance received by a man who is entitled to an annuity only from the age of 67. The cCalculation of the current value of annuities according to life expectancy is expected at a given age is calculated in accordance with the latest mortality tables 2014–-2018 (Central Bureau of Statistics, 2020).
In the case of deferral, a woman who defers the receiptdelays receiving  of the allowance until the age of 67, receives a total payment that is 38% higher than the total payments received by a man of the same age. This difference is due to two reasons:- the gender gaps in life expectancy and the fact that women accumulate an additional five5-year deferral increase for their allowance, compared to men.  	Comment by Author: Why would the gender gap in life expectancy have an impact on the amount received?
In addition to the gender differences, the maintenance ofaining a fixed retirement age leads to intergenerational inequality., Awhen as long as life expectancy increaseslengthens, the younger generations receive more payment periods, and the total payments they receive are higher. Simulating the total payments received by those who retire today compared to those who retire later, assumingwhen the retirement age and eligibility age do not change, reveals significant distributive injustice extending across generations. As a result of changes in life expectancy, the value of total pension payments to retirees in retirees' annuities is increasing. For example, a man who reached retirement age (67) in the years from 2008 to -2013, and began receiving an annuity (including a full seniority supplement) was expected to have a life expectancy of another 16.65 years and receivea total of annuities in the amount of NIS 397,000 thousand. ByIn contrast, a man who reached the same age in the years from 2013 to -2018 and began to receive an annuity (including a full seniority supplement) was expected to have a life expectancy of 17.75 years so that theand receive a total amount ofhe received reached NIS 419,000, an increase of about six percent6%. SimilarlyIn the same way, the total amount received by 67-year-old women has increased by 5.5 percent%. 
As inSimilar to developed countries, the forecasts regarding life expectancy in Israel present a disturbing picture of the risks of increasing life expectancy extension. According to a the CBS 'medium-term forecast by the CBS, the average increase in life expectancy at birth will increase bybe about two years byuntil 2030, and about eight8 years byuntil 2065 (Central Bureau of Statistics, 2017b). Aand according to OECD data, the average increase in life expectancy at age 65 will be increase byabout 4.5 years until by 2065. This extension increase will lead to a higher value of the pensions paid toof the pensioners' population in 2030, compared to those who retire today, and the total amount they will receive will be higher. 	Comment by Author: Consider adding the word financial costs rather than just risks here, which implies that it is negative for people to live longer.	Comment by Author: This does not appear in the reference list.	Comment by Author: Average life expectancy in Israel? Around the world? OECD?	Comment by Author: "pensioners who retire in 2030"?
Table 3: Present Value of deferred allowances, by gender and age. Source: Authors’ calculations 

	PV of allowances, by gender and age NIS
	Delta (%): men
	Delta (%): women
	Age of receiving Allowance

	Men
	Women
	
	
	

	419,321
	578,069
	-
	-
	67

	438,844
	601,416
	5
	4
	68

	457,984
	624,305
	9
	8
	69

	476,750
	646,745
	14
	12
	70








Source: Authors' calculations 

Table 3 reflects the supplement received for each year of extension of life expectancy, without making changes in the age of entitlement to the annuities or their structure. 
These findings show, that the national insurance Social Security deficit develops when expenditures increase and revenues are insufficient to compensate for demographic changes, labor market trends, and changes in legislation. Under such conditions, the public pension annuities of retirees are erodeding and they are required to increase their private pension savings. This is due to the longevity probabilityrisk, and in particularly the the remaining life expectancy post-retirement remaining age. Therefore, changes should be made in the pension system, in a way that will ensure retirees revenue sufficient income for a dignified life after retirement. These changesis includes raising the retirement age for women and linking it to the life expectancy of the general population, increasing national insurance pensionsocial security transfer payments, and strengthening pension savings from employment by linking themit to suitable economic anchors. 	Comment by Author: Are you referring to private pension plans here?	Comment by Author: Do you mean "benchmarks"?

[bookmark: _GoBack]3. Data and Methodology
3.1 A Model for a public pension system	Comment by Author: You run simulations, but never clearly explain the model – what are its elements, calculations, etc. It needs to be more clearly presented.
The growing deficit in the the retirees' sector in the NII, the expansion increase ofin the sector expenses, and the expected decrease in revenues of the NIIational Insurance Institute, requirecalls for taking sustainable measures, which will strengthen the financial basis of the NII systemSocial Security’s financial system. We propose to do this through a dynamic and consistent system that makes changes according to an orderly method, and provides a quick responds promptlyse to the various trends in the economy, and over time; a. A system with automatic mechanisms balancing annuities both economically and politically. From an economic point of view, these mechanisms can bring the financial system into a relatively rapid balance.; Transparency is created as toregarding the expected changes, that allowing employees to plan for retirement,; while gradual changes in the system reduce inequality in the rates of transfer payments and in the retirement age between consecutive years, and between generations. From a political point of view, , automation protects the system from on the one hand, the populist policies of policymakers by not allowing an external intervention, while also protectingand on the other hand it protects the politicians by operatingtaking steps outside their scope ofbeyond their control or discretion.; For the public, tthere are fewerless unexplainedclear changes to  public eye reductionsing benefits, such as indirect changes that affect eligibility qualifications (for examplee.g., increasing the number of qualification years or changing the method of linkage). Furthermore,; policymakers cannot commit to future steps and then renege onregret them when the time to implement them arrives, for fear that the public sympathy towards themtheir popularity will be affected negatively (Bosworth and Weaver, 2011). 
This chapter presents the results of simulations that examine the effect of changes in retirement age and the rate of transfer payments on national insurance Social Security expenditures and its revenues, in the rRetirement sSector. The simulations take into account the chosen outline scenario for the raisinge theof retirement age for women, and its linkage to the life expectancy of the general population, as well as a progressive model for the increase of transfer payments rate. Finally, optimal combinations of the outlines scenarios will be presented, leading to anan automatic restoration of equilibrium in the system’s equilibrium.	Comment by Author: To what does its refer here?
3.2 Data source and population of study
Through the simulations, which check cover different scenarios, it is possible to understand how the expenses and revenues of retirees in the nNational iInsurance sector are affected by changes in the retirement age and the transfer payments model. To examine the impact of these changes, we considered the expenses of retirees’' annuities were taken into account. We use CBS, NIISocial Security and self-calculated data. On the expenditure side, we assumed a basic annuity for an individual in the amount of NIS 1,558 was applied, as well as the current seniority supplement and deferral supplement, depending on retirement age. On the revenue side, we considered the number of people employed and the increase in the average wage were taken into account. 
The expected increase in expenditure on retirees’' annuities is mainly due to the increase in the eligible population, which is based on the CBS' medium-term forecast for the number of people aged 67 and older in Israel by the CBS. The forecast forof the relevant population has been updated based onin according to the deviation of of the actual population from the forecast data during the years from 2016 to -2020 from the forecasted data (CBS,Central Bureau of Statistics 2017). 
The additions provided according to seniority and the deferral of the annuities, were estimated using past data, changes due tocoming from policy makers decisions made in recent years, and according to selected scenarios forof changess in retirement age and the transfer payments model. It seems that the average increase in seniority of new beneficiariesaffiliates, which in 2018 was 47.4 percent% among men and 38.8 percent% among women in 2018, (The NIInational Institute of Social Security, 2018), is expected to converge rise to 50 percent% (the maximum rate) among men as early as 2026. In contrast, among women, some of whom have only joined the labor force only in recent years, it is expected to rise to 45 percent% in 2029 and to 47 percent% in 2040. 	Comment by Author: Do you mean "members" or "beneficiaries"?	Comment by Author: "National Insurance Institute"?	Comment by Author: No reference in reference list.
However, wWhile the seniority supplement does not vary between scenarios, as it stands on its own regardlessis independent of other parameters, the deferral supplement is influenced by the chosen retirement age model. In 2018, the average deferral addition for new affiliates, which stood at about 2.8 percent%, reflected a deferral of retirement of over half a year of a deferral of the retirement, in relation to normal retirement age (2% among men and 3.6% among women). In a simulation showing the existing situation, a gradual increase in the average rate of deferral was observed at betweento about three and four percent3% -4%  (a deferral of 7.2 to 9.6 months). The existing model allows eight8 years of deferral for women and three3 years of deferral for men. 
3.3 Outlines Suggestion tofor raise of increase the retirement age
The deferral of the retirement age affects NIISocial Security's expenses oforn retirees’' annuities, both through a reduction in the number of those entitled to the annuities, and through annuities whose level decreases after athe formal legal deferral that is not subject to a does not provide the deferral supplement. Therefore, the effect of the changes was examined according to a number of scenarios, with each scenario having a different impact on the amount of the annuities that was supposed to be paidgranted as a result of the deferral. For example, raising the retirement age of women from age 62 to 64, reduces the  annuities by 10 10 percent% (5% increases for each year) and raising it from age 62 to 67 reduces the annuities by 25 percent%. 	Comment by Author: What constitutes a legal deferral not subject to a deferral supplement? Where was this explained?	Comment by Author: It is unclear what is meant here: isn't it a decrease? "(a 5% decrease for each year)"?
In the simulations (Figure 8), we examined selected the following models forof raising the retirement age of women were examined (Figure 8) compared to the current situation, according toin which women can retire and receive the retirees’' pension at the age of 62, and men at age of 67:
1. The retirement age for men remains 67 and the retirement age for all women rises to 64 over four years.
2. The retirement age for men remains 67 and the retirement age for all women rises to 67 during over ten10 years.
3. The retirement age of women rises and the retirement age of the general population is linked to life expectancy according to the following outlinescenarios:

A. Comparing Gradually bringing the the Rretirement aAge of wWomen in line with thein the Long Run to the R retirement aAge of mMen. A four4-month rise in the retirement age each year for the first three3 years, a three3-month rise every year until the age of 67, and a two-month rise every year until the gap between men and women is bridged.  If the outlinethis had commenced been activated this way in 2020, the retirement age would have risen to 67 by 2038.

B. Linking retirement age to life expectancy. An additional two-thirds of the increase in life expectancy each year. According to the predicted data of life expectancy development, by 2065 the retirement age wouldill be equalized between reach 71 for both men and women and will reach 71. 

Figure 8: Retirement age Scenarios. Source: Authors’ calculations
 
	Comment by Author: Figures should be in black and white.
Source: Authors' calculations
 
It is important to note that the advantage of the latter modeloutline, (raising the retirement age of women and linking it to life expectancy for the general population), is that it progressesis moderately and gradually, until both men and womenthey reach a uniform retirement age. Also, unlikecompared to the other scenariosoutlines, it takes into account the changes in life expectancy without the need for further adjustments to retirement age steps in the future, concerning retirement age. 

3.4 ModelOutline for raising the rate of transfer payments and, NIIsocial security contributions	Comment by Author: Transfer payments represent a completely different topic than pensions, which is supposed to be the subject of the study.
In examining the effect of changes in the National Insurance revenue model from transfer payments on retirees’' annuities, we assumed an increase in the sector’'s revenue, similar to the increase in general revenue. In the simulations, we examined selected models of transfer payments and scenarios were examined with changes in transfer payments only, and with a combination of an increase in raising the retirement age forof women and linkage toing life expectancy forto the general population.
The fFollowing are different models of transfer payments examined through with and withoutapplication of the outline for changes in retirement age and without the outline, forwith six scenarios:
(1) An overall change in the basic insurance premium transfer payment rates (3.95%) including the upperhighest limit (14.6%), without a change in the taxable upper limit (four4 times the average wage).	Comment by Author: Is this an average (mean) figure, or median, or standard, or something else?
(2) A cChange in transfer payments only forin the upperhighest limit (14.6%) without a change in the taxable upper limit (four4 times the average wage).
(3) A transfer payments model that includes a moderate increase in relation to the low-revenue levels (using GOAL SEEK:), striving for a goal with backward calculation) and increasing the taxable upper limit to five5 times the average wage.	Comment by Author: Some explanation is needed here.
a. 3.95% to 60% of the average wage (as today).
b. 10% transfer payments for revenue ranging from 60% of the average wage to 100% of the average wage. 
c. 14.6% of revenue between the average wage and twice the average wage.
d. 15.9% for revenue above twice the average wage and up to 5 times the average wage.
The forecasts of the number of employed persons and the increase in wages are based on past CBS data (Central Bureau of Statistics, 2019). Using two regression models based on employment data and the number of jobs in Israel in the years from 2000 to 2020 (Central Bureau of Statistics, 2020), we estimated the number of anticipated jobs in the economy for the years from 2021 to 2040 was estimated. 	Comment by Author: Reference list entry?
OneThe first model is, based on a long-term trend that does not take into account the effects of the CoronaCOVID-19 pandemic, and assumesing that the economy will return to the employment route that preceded COVID-19the Corona by the end of 2021.
                                                                                                    (1)
The second model takes into consideration the impact of Corona COVID-19 and long-term damage to employment, with an immediate effect of, in an immediate extent of about 200,000 jobs, ands unemployment levels remaining at a significantly higher level than in thecompared to pre-COVID-19ovid 19 era. (See Figure 9.) 
Figure 9: The impact of Covid COVID-19 impact on unemployment. Source: Authors' adaptations to data from CBS 2021

  	Comment by Author: Figures should be in black and white.

Source: Authors' adaptations to data from the CBS 2021
 Thise model is based on the assumption that the harm reduction into the number of jobs is long- term, and it will take several years to fully restorerecovery of these jobs back into the employment market will take several years. 
                                                                                                    (2)

Figure 10 shows the estimates for the number of wage earner jobs according to two models of regression: wWith and without the impact of the crisis on employment and without the impact of the crisis. In both models, by 2040 the number of jobs will increase by only 38 percent%, butwhen the more reasonable scenario (with the impact of the crisis) shows a delay in the increase of number of jobs, due to the COVID-19orona crisis. 
Additional assumptions are as follows:
1. Retirees’' annuities constitute about 37% of the National Insurance transfer payments in 2019 (National Insurance, 2020d). Since retirees’' annuities have been rising at a slower pace in recent years (mainly due to the accelerated increase in nursing and disability expenses), we assumed that the simulations would range from 35% to 40%, according to forecasts.	Comment by Author: What do retirement annuities have to do with these figures about unemployment?
2. The expected change in real wages ranges from 1.4% to 1.6%. We assumed in performing the simulations a scope of change between 0% and 2% per year, with a median of 1%. 
3. Distribution of revenue by deciles is similar to 2020. 
4. The employment scenario includes the effects of Covid COVID-19. The impact of the pandemic in the medium range, in which employment is not expected to fully recover, cannot be ignored.
 
4. Empirical Findings
As mentioned, using the simulations, we calculated the gaps differences between the forecasts considering based on the current situation and the forecasts which consider changes in various parameters of the system are calculated. In the current situation, a comparison between the growth rate of expenditure on retirees’' annuities and the expected growth rate of jobs in the economy gives an indication of the severity of the problem, when expenditure is expected to grow faster than the number of employed persons. The simulation results show a real increase in expenses of 43 percent% by 2030 and 96 percent% by 2040. Regarding, while in revenue, the number of employee jobs is expected to increase by 16 percent% by 2030 and by 38 percent% by 2040. It should be noted that the simulation which that takes into account the real increase in wages, does not take into account expected changes in the make-up of wages and the labor market structure, which, if developed optimally, will have a positive effect on the change in revenue, and vice versa.	Comment by Author: This seems to imply that the change in revenue will have an effect on labour market structure. Is that what is meant?

4.1 Retirement Age - Different Scenarios
The cChanges in retirement age alone illustrateaffect the expected volume of expenditures of the retiree’s sector according to various scenarios, the main ones being an increase inthe raising of the retirement age forof women. Figure 11 shows that compared to otheramong the outlines scenarios examined, the outline scenario that includes the linkage to life expectancy and leads to a uniform retirement age brings minimizes the sector’'s deficit to the minimum. The implementation of these measurese outline  wouldill reduce Social Security'sthe expected NIIex expenditures on retirees’' annuities, so that by 2065 the expenditures will decrease by 28 percent%. According Regarding to the other scenarios outlines, raising the retirement age for women to 64 or 67 will reduce the projected expenditure by only five5% and ten10 percent%, respectively. This is not surprising, since as long as it is within the forecast range (until 2065), the scenariooutline that includes linkage to life expectancy leads to raise an increase ofin the retirement age for women and men to 71. In addition, the implementation of the described outline measures will moderate the increase in expenditure by 2040 to about 60 percent% (instead of 96%). 
4.2 NIISocial Security contributions: - various scenarios
Table 4: Current NII payments out of wages. Source: Authors’ calculations   
	
	 
	 
	 

	Gross wageGross wage 
	Ppayer
	Ppercentage of Wwage
	Income Deciles 

	 Up to 60% of average wage (6330 NIS)
	Employer
	3.55%
	1 to 4

	
	Employee
	0.40%
	

	
	Total
	3.95%
	

	Up to 44,000 NIS
	Employer
	7.60%
	4 to 9

	
	Employee
	7%
	

	
	Total
	14.60%
	

	Above 44,000 NIS
	Employer
	0.00%
	10

	
	Employee
	0.00%
	

	
	Total
	0.00%
	



Source: Authors' calculations 
Table 4 presents the existing model of NII transfer payments of the National Insurance Institute against the average gross monetary revenue income by deciles. It is showsn, that, although social transfer payments are divided into just two levels, they are correlated with the revenue level, so that there is some degree of progressiveness in the existing model. 	Comment by Author: Is there another kind? Or does this exclude fringe benefits, etc.? (If so, more explanation is needed.)
An examination of the degree of progressiveness inof the transfer payments model, by estimatingthrough an estimation of the average expenditure on NIIsocial security contributions by revenue deciles, shows that in the current situation, earners at in the top decile pay an average of 34 34 percent% of their revenue, compared with 1010 percent% among earners in the seventh decile and one percent1% among earners of the first decile. 12) [footnoteRef:4]. It isWe assumed that without changes in the model of transfer payments, the increase in the NII Social Security expenditure foron the payments of annuities, financed from transfer payments, wouldill be imposed mainly on earners in the upper deciles, specifically the eighth8th   decile and above.	Comment by Author: What is meant here? [4: ] 

4. Simulations results, dDiscussion and recommendations 
The simulations make it possible to converge to the result required to increase the transfer payments, given the assumptions we detailed above. The simulations are run using an advanced mathematical tool that pushes processes tens of thousands of statistical possibilities in a few minutes,. This, while simultaneously considering an unlimited number of possibilities of for various extents degrees of change in life expectancy, and changes in employment rates and real wages. The changes in transfer payments presented in the tables were calculated according to revenue quintiles, and they represent the rate of payments required for a stable system. The percentages (median and 5%) refer to scenarios taken into consideration by the model. Thus, the fifth percentile (5%) represents the extreme scenario, which presentshas the most difficult conditions for the payment system (a higher increase than forecasted in life expectancy, and a lower increase than expected in the employment rate and real wages) and the median middle quintile represents the a scenario in which the system is faced by exceptional, unusual conditions for better or for worse. 	Comment by Author: Do you mean that life expectancy, etc. were treated as continuous variables? A more precise expression would be better.	Comment by Author: Why is this the median (middle quintile) exceptional? Isn't this a contradiction in terms?
A. National Insurance transfer payments predicted when the deficit is applied to all wage levels, according to the existing model (3.95% and 14.6%):
The simulation which that examines the rates required ion both payment stages, affects all revenue levels. It is shown in Table 5A, that the rates of transfer payments must be increased by 2030, from lower than 3.95 percent% to a rate of between 4.14 and% -4.19 percent%, and at a level higher than 14.6 percent% to a rate of between 14.79 and% -14.84 percent%. By 2040, the low level should be increased to a rate of between 4.46 and% -4.64 percent% and the higher- to a rate of between 15.11% - and 15.29 percent%. With the application of the modeloutline for raising the retirement age and linking it to life expectancy, the increase in the required transfer payments is smaller, and is in the range of 0.18 to -0.23 percentage points%, compared to 0.51 to- 0.69 percentage points% without the modeloutline.  	Comment by Author: I could not really make sense of this without Table 5A, which is not provided.
B. National Insurance transfer payments rRates, predicted when the deficit is applied to the highest wage level only (14.6%): [02]
The simulation that examines the required rates at the high-paying level only affects the third, fourth, and fifth quintiles. It is shown in Table 5B that the rates of the National Insurance transfer payments must be increased by 2030 to the highest level, from 14.6 percent% to a rate of between 14.87 and% -14.82 percent% and in 2040 to a rate of between 15.13 %and  -15.31 percent%. With the application of the modeloutline for the raise of the retirement age and linking it to life expectancy, the increase in the required transfer payments is smaller and is in the range of only 0.21 to -0.25% percentage points, compared to 0.53 to -0.71% percentage points without applying the modeloutline.  	Comment by Author: I could not really make sense of this without Table 5B, which is not provided.
C. Forecasted National Insurance transfer payment rates through a model which that includes a relatively moderate increase for low-wage levels and an increase in the taxable upper limit to five5 times the average wage.
D. 
According to this model, there are four4 levels, with the first level unchanged (3.95% for up to 60% of the average wage); the second,- ten percent10% for the part of revenue between sixty60% of the average wage and up to one hundred percent100% of the average wage; the third, 14.6 percent% for part of the revenue between the average wage and twice the average wage, and fourth, 15.9 percent% for revenue above twice the average wage and up to five5 times the average wage. Under this scenario, the deficit is applied to all quintiles. It is shown in Table 5C that according to this model, by 2030 the rates of National Insurance transfer payments for the lower quintile will increase by 0.1 to -0.16 percent%, for the second and third quintiles by 0.12 to -0.18 percent,% and to the fourth and fifth quintiles by 0.13 to -0.2 percent%. By 2040 in the same order, by 0.35 to -0.53, 0.35 to -0.55 and 0.36 to -0.57. With the application of the modeloutline to raise the retirement age and linking it to life expectancy, the required transfer payments increase will be less significant and by 2030, will be it is in the range of 0.01 to -0.11 percentage points% for all revenue quintiles, and by 2040, in the range of 0.09 to -0.19 percentage points%.	Comment by Author: I could not really make sense of this without Table 5C, which is not provided.	Comment by Author: Please clarify what the levels are.	Comment by Author: No Table 5C in text	Comment by Author: Consider changing to "0.10 to 0.16" (the same number of decimal places should be shown for each end of the range).	Comment by Author: Consider changing to "0.13 to 0.2" (the same number of decimal places should be shown for each end of the range).
An examination of the expenditures on retirees’' annuities shows that immediate steps must to be taken to strengthen the National Insurance Institute’s financesial system. An analysis of the data reveals that this should be done with consideration foring gender equality, intergenerational equality and how progressive the system is. Thus, the recommended steps are divided according to these aspects: increasing the strength of the system and increasing equality among retirees. Though cChanges in the retirement age may affect vulnerable populations, but when coupledtogether with complementary steps, any negative effects could be reversedthe trend could turn   and strengthen them. It is important to note that thise study focuses on proposals to balance the retirees’ sector, which will moderate the increase in the sum of total annuities sum, but not eliminate it. This is because the changes that have taken place in recent years in the nursing and disability sectors, some of which are closely related to the increase in the number of residents aged 67 and over (especially the number aged 80 and over) are also expected to have a significant impact on future National Insurance Institute’s expenditures. 
1stFirst  rRecommendation: EEqual distribution of total retirees’' annuities, minimum age for the beginning of exercise, and actuarially reasonable coefficient of annuities deferral. 
Providing the option of receiving annuities for those who continue to work, while maintaining the strength of the system, can only be possible if the total amount of annuities is determined according to the forecasted life expectancy. Thus, with the definition of a minimum age for entitlement forof annuities, the insured will be allowed to decide when to start receiving the moneyit, and its amount will be determined according to life expectancy and the prevailing interest rate in the economy. This way, the insured will be able to choose when to start receiving the annuity, without compromising actuarial fairness, thus increasing the trust in the public pension system, since the capitalization rate, determined by economic conditions, affects the current value so that it is equivalent in each starting year.
A model for calculating the total value of annuities and division into payments, that maintains gender equality and generational equality when the eligibility for annuities is from a minimum age:	Comment by Author: Shouldn’t this appear much earlier in the paper when your model is introduced?

Where, TB is= the total value of the annuities, BA is the= basic amount, Pr is the= statutory pension rate according to law, Sr is the= seniority rate, LE (70, 2020) is the= life expectancy in months at age 70 (linked to life expectancy for men and women) in 2020. 
SThus, starting from retirement age, a person can decide when he or she begins to receive his annuities, according to the total value of the annuities divided into the number of payment periods to be determined according to his age and the mortality data tables published by the Central Bureau of StatisticsCBS. The amount of the annuities at age X, in year Y will be equal to: 
For example, an individual who is entitled to a full seniority supplement received NIS 2,337 per month in 2020. Thus, the total capitalized value of the pension for a man at age 67 is NIS 419,321. If he prefers to receive the annuityies a year later, then the rate of additional deferral that will maintain the total value of the annuities will be 3.8 percent% for one year, 7.8 percent% for two years and 12.3 percent% for three3 years. In order to simplify the model, it would be possible to set a fixed rate of four percent4% fordue to additional deferral can be set. As for women, we believe that there is no point in continuing to maintaining the current gap in the fixed retirement set age, leading to a significant inequality. However, according to the same calculation, the rate of additional deferral should be about 3.5 percent%. 
2nd Second rRecommendation: tThe aAdoption of measures toan outline for raiseing the retirement age for women and linking retirement age to life expectancy
We propose raising to raise the retirement age of women according to the modeloutline and to link the retirement age of men and women to life expectancy. Simulation results have shown that this leads to reducedtion, of expenditure inof this sector, so that by 2065 the expenditure will falllessen by 28 percent%. The modeloutline is divided to two main steps:
A. Raising the retirement age for women and comparing it in the long run to the retirement age of men. A four4-month increase in the retirement age each year for the first three3 years, a three3-month increase every year until the age of 67, and a two-month increase every year, until the gap between men and women is bridged. ThusSo, if the modeloutline had been activated in 2020, the retirement age would have risen to 67 by 2038 (born in 1973). Following the COVID-19 crisisthe Corona, a moderate increase should be considered at the beginning, and the pace should be raised, once the economy recovers.
B. Linking the retirement age to life expectancy. An additional two-thirds of increase in life expectancy each year should be anticipated. Thus, according to the predicted data of life expectancy change, by 2065 the retirement age will be equalized between men and women and will reach 71 (born in 1994). 
3rd Third rRecommendation: To iIncrease the rate of transfer payments and expanding the upper limit for taxable revenue
Through the simulations, we examined the stability of the system in an environment where the rate of increase in expenditure in the retirees’ sector is greater than the rate of increase in revenue. The proposed transfer payments model increases both the degree of progressiveness of the transfer payments and the revenue of the payments, contributing to its financial stability (Table 6). The application of the transfer payments model alongside a modeln outline for raising the retirement age for women (while linking to life expectancy to the general population) is recommended, as the necessary changes are moderated, once one step is taken. Therefore, it is recommended to adopt the model for National Insurance Institute’s transfer payments, the results of which are presented in Table 5C and include a modelthe outline for raising the retirement age. The combination of the two models will lead to stability of the payments and annuities systems of the retirees’ sector and will even lead to a surplus in the coming years. In this way, after the stabilization of employment and without significant changes in the economy, we believe that no further increase in transfer payment rates will be needed.	Comment by Author: Cannot find Table 6.
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NII Deficit of the Retires sector  

Annual Deficit	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	165	178	-390	50	252	200	760	785	810	880	-80	-50	-120	-780	-860	-1020	-990	-830	-970	-1140	-1240	Accumualted Deficit 	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	165	343	-47	3	255	455	1215	2000	2810	3690	3610	3560	3440	2660	1800	780	-210	-1040	-2010	-3150	-4390	



Social Security Payments 

Social security Revenue out of taxes 	

France 	Czech Republic	Austria	Slovenia	Germany 	Holland	Belgium	Italy	Poland	Finland	Greece	Spain	Norway 	Sweden	Portugal 	Turkey 	South Korea	Switzerland	UK	USA	Israel	Canada	Ireland 	Iceland	Chile	35	35	35	41	38	36	31	32	37	27	30	34	27	25	30	34	23	21	22	25	17	13	17	11	8	Social security Revenue out of GDP	

France 	Czech Republic	Austria	Slovenia	Germany 	Holland	Belgium	Italy	Poland	Finland	Greece	Spain	Norway 	Sweden	Portugal 	Turkey 	South Korea	Switzerland	UK	USA	Israel	Canada	Ireland 	Iceland	Chile	16	16	15	15	14	14	14	13	13	12	12	12	10	10	10	7	7	7	6	6	5	5	4	4	2	



NII expenditures 2018 
2018 Actual Data	
Retirees	Nursing 	Disabilities	Employment disabilities	Unemployment	Motherhood	Children	38	10	20	7	5	10	10	

NII expenditures 2060 
2060 Forecast	
Retirees	Nursing 	Disabilities	Employment disabilities	Unemployment	Motherhood	Children	32	19	25	5	4	10	5	2018 Actual Data	
Retirees	Nursing 	Disabilities	Employment disabilities	Unemployment	Motherhood	Children	38	10	20	7	5	10	10	

Inverse of Dependency Ratio


2015	2020	2025	2030	2035	2040	2045	2050	2055	2060	2065	4.8	4.4000000000000004	4.25	4.0999999999999996	3.8	3.65	3.5	3.4	3.3	3.25	3.2	

Real changes in retirees' allowance 1995-2020, 1995=100


1995	2000	2005	2010	2015	2020	100	110	105	111	121	126	

Changes in CPI and average wage  1995-2020 1995=100

Average Wage	
1995	2000	2005	2010	2015	2020	100	143	178	194	221	247	CPI	
1995	2000	2005	2010	2015	2020	100	136	144	156	177	182	



Distribution of household expenditures of 65+ and all households 2017 (percentages)

All households	
Food	Housing 	Housekeeping 	&	 furnitures	Health	Education 	&	 culture	Transportion 	&	 communication 	other	18	24	13	6	13	21	5	Households of 65+	
Food	Housing 	Housekeeping 	&	 furnitures	Health	Education 	&	 culture	Transportion 	&	 communication 	other	15	32	15	10	6	17	5	


Retiremnt age scenarios

Men: linkage to LE	
2021	2025	2029	2033	2037	2041	2045	2049	2053	2057	2061	67	67.400000000000006	67.800000000000011	68.200000000000017	68.600000000000023	69.000000000000028	69.400000000000034	69.80000000000004	70.200000000000045	70.600000000000051	71.000000000000057	Women: 64	
2021	2025	2029	2033	2037	2041	2045	2049	2053	2057	2061	62	64	64	64	64	64	64	64	64	64	64	Women: 67	
2021	2025	2029	2033	2037	2041	2045	2049	2053	2057	2061	62	64.5	67	67	67	67	67	67	67	67	67	Women: matching to men	
2021	2025	2029	2033	2037	2041	2045	2049	2053	2057	2061	62	62.9	63.8	64.7	65.600000000000009	66.500000000000014	67.40000000000002	68.300000000000026	69.200000000000031	70.100000000000037	71.000000000000043	


Covid-19 impact on unemployment 

Unempoyed (thousands)	

43921	44012	44104	44196	44286	44377	147.31	170.44	192.67	192.54	207.15666666666667	220.29	Unemployment rate: men	43921	44012	44104	44196	44286	44377	3.4968038960250643	4.4662084011171395	4.9949324722464468	4.9683877266652132	5.2431239280950264	5.2121391245291564	Unemployment rate: women	43921	44012	44104	44196	44286	44377	3.6539771437220918	3.8607766582918432	4.4137334249573685	4.4865827084207188	4.9565822588796644	5.4765955111672069	
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