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ABSTRACT 

This paper analyses the effect of expenditure on the performance of Italian 

healthcare organizations. The authors looked at variations in spending and 

performance measures over 12 years across Italy. Their results show an 
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improvement in performance over time, regardless of changes in total 

expenditure. This paper provides empirical evidence that performance in Italian 

public healthcare organizations is only marginally influenced by changes in 

public spending on healthcare. 

 

IMPACT 

Simply increasing public spending does not necessarily result in improved 

service performance. This paper looks at the Italian healthcare sector and shows 

that policy-makers need to pay more attention to the other variables that affect 

healthcare performance if they want to see improvements. The design and 

regulation of the healthcare system at both national and regional levels and the 

way healthcare organizations are actually managed must be looked at if any 

change in spending is proposed. 

 

Keywords: Healthcare expenditure; healthcare performance; performance 

assessment 
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Introduction 

In most OECD countries, spending on healthcare takes up a significant share of 

GDP (World Health Organization, 2017). The OECD average is 9% of GDP 

(World Health Organization, 2017; OECD, 2017). However, higher spending is 

not always related to superior performance. For example, health spending in the 

USA in 2016 was 17.2% of GDP (OECD, 2017) and out-of-pocket spending 

was twice the OECD median in 2005 (CERGAS, 2009; Anderson and Frogner, 

2008). Despite this, healthcare service quality in the USA has been found to be 

average or slightly below the average compared to other countries (Anderson 

and Frogner, 2008). Healthcare spending is a necessary but not a sufficient 

condition to provide citizens with effective healthcare services. In other words, 

whether the performance of the public healthcare system is influenced by public 

spending or not is worth knowing. The research we present in this paper looked 

at the connection between healthcare spending and the performance of Italian 

public health organizations. 

Using ordinary least squares models (OLS) on a longitudinal dataset, we tested 

the relationships between six healthcare expenditure areas and related 

performance measures and found that changes in expenditure do not necessarily 

affect performance. This suggests that policy-makers should focus on other 

variables that may affect healthcare performance rather than expenditure, i.e. 

the design of the health system at national and regional level and the way that 

individual health organizations are being managed. 

 

Performance and expenditure 
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The connection between performance and public expenditure has been widely 

studied in the literature with controversial results. According to Boyne (2003), 

the idea that more resources will lead to better results is the simplest theory of 

public service improvement. Boyne analysed the impact that a set of variables 

has on public sector performance: resources, regulation, market structure, 

organizational structure and management. His review of the literature dealing 

with the relationship between expenditure and performance showed that, in 

almost 90% of cases, this relationship was insignificant. Broadly speaking, there 

is only modest evidence for the proposition that extra resources is a route to 

achieving better public services (Boyne, 2003). 

With regard to the healthcare sector, despite a general assumption that an 

increase in health spending will lead to a corresponding increase in healthcare 

provision (Kim and Moody, 1992), there is no proof for the existence of a 

positive relationship between expenditure and performance. For example 

Anand and Ravallion (1993) and Hojam (1996) found that public health 

spending had a statistically significant effect on health status; Bidani and 

Ravallion (1995) found that public spending had a beneficial impact on 

‘healthiness’ in a sample of 35 countries. However, Filmer and Pritchett (1999) 

and Filmer et al. (1997) found very limited impact on healthcare outcomes 

coming from socioeconomic characteristics or public expenditures. Anderson 

and Frogner (2008) compared the expenditure on healthcare in different OECD 

countries. They found that the percentage of GDP devoted to healthcare in the 

USA was the highest among OECD countries from 1997 to 2005. In 2016, the 

USA continued to have the highest ratio of total health expenditure to GDP 

(OECD, 2017). ‘Despite the higher spending, the United States scored average 
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or slightly worse than average on many quality of care indicators compared to 

other industrialised countries’ (Anderson and Frogner, 2008): Vainieri et al. 

(2018) argue that public health systems that spend more do not necessarily have 

better performance. Nuti et al. (2011) provide empirical evidence that show that 

higher performance is not a direct consequence of a higher financial capacity 

but, rather, the efficient and effective combination of available resources and 

population needs. The main limitation of all this research is that, even if a lack 

of connection between healthcare expenditure and performance is proven, no 

explanation is given for why this has happened.  

Some researchers have tried to identify the causes of this phenomenon. For 

example Ablo and Reinikka (1998) showed that budget allocations alone were 

not sufficient to generate higher levels of service because ‘public funds do not 

reach the intended facilities as expected, and hence outcomes cannot improve’ 

(p. 2). Rajkumar and Swaroop (2008) observed that merely allocating more 

public resources does not necessarily lead to the desired outcomes and argued 

that better governance is crucial in determining the effectiveness of public 

spending. As a consequence, governance explains why in some cases, even with 

an increase in spending, public sector organizations’ performance does not 

improve and can sometimes diminish. In addition to governance, other variables 

have also been used to test the impact of spending on performance. Novignon 

et al. (2012) consider education, technological change, income and cultural 

differences as dominant drivers of healthcare outcomes. Demographic 

structures and economic conditions must also be considered to better understand 

the relationship between public spending and performance. Management is 

another variable which could influence the performance trend (Lega et al., 
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2013). However, the literature concerning the impact of management on 

healthcare organizations’ performance is controversial. Some authors recognize 

that management could influence performance in a positive or negative way 

(Zoe, 2008), while others could not find any relationship between the two 

(Street et al., 1999). Recent studies have considered the importance of 

management in the healthcare sector—finding an increasing interest in 

evaluating the impact of managerial practices on clinical performance (Lega et 

al., 2013). 

Arbor (1985) focused on the effects that organizational structure has on 

healthcare provision, without considering spending. That study considered 

some structural features and analysed the relationship that each of them had with 

healthcare provision. Arbor’s concluded that some features, such as hospital 

size, have a limited positive relationship with economic efficiency. 

Nevertheless, other features, such as volume of patients, was positively and 

significantly correlated with it. 

 

The Italian National Health System (INHS) 

The INHS, which WHO considers to be one of the most advanced healthcare 

systems in the world (World Health Organization, 2017), provides citizens with 

free access to medical treatment, regardless of their personal income or location. 

This approach requires considerable resources. In 2015, healthcare expenditure 

in Italy was 8.9% of GDP, which is not far off the OECD average (9%), and it 

was mainly public: 77% versus 73% on average for the OECD (OECD, 2017). 

The INHS has undergone several structural changes since it was set up in 1978. 

For example two reforms (1992 and 1999) aimed to increase regional autonomy 
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and the efficiency and effectiveness of the health system. This national 

legislation set down general rules and guidelines for reforming the system, but 

implementation was left to the regions. As a consequence, despite a national 

framework, all 20 Italian regions have made individual decisions regarding their 

regional health services and their individual healthcare trusts. 

Substantial legislative power was devolved to the regions in 2001 (Spano and 

Aroni, 2017). Tediosi et al. (2009) showed the effect that this reform had on the 

INHS and highlighted the difficulties and the contradictions of the 

decentralization process in a country characterized by wide inter-regional 

differences and high public sector debts. Decentralization resulted in major 

differences between the regions, both in terms of finances and service standards. 

 

Over the past few decades, significant attention has been paid reducing spending 

on healthcare (between 2006 and 2009, many regions set up recovery plans to 

progressively reduce their deficits), but there has been surprisingly little 

research on the link between spending and performance in the INHS. 

 

Expenditure on healthcare  

The source of the statistical information reported in this paper (with reference 

to expenditure data) is the ‘Regional Public Accounts’ (Conti pubblici 

territoriali) database (RPA). The RPA provides financial information (cash 

based) at national and regional levels, drawn from the financial statements of 

public organizations and other entities controlled directly or indirectly by public 

organizations. In the RPA system, each entity is considered as a dispenser of 

final expenses, removing the flows between different public organizations. A 
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consolidation process is carried out to obtain the total value of the money 

directly disbursed in the territory or revenue acquired in other ways. Cash flows 

are classified by sector and by nature (economic categories), and identified to 

obtain consolidated accounts that include homogeneous income and expense 

items. Public healthcare expenditure includes funding for: prevention, 

protection and care; public health services; management of pharmacies along 

with the supply of products and equipment; management of social care and 

healthcare centres; preventive veterinary medical institutes; expenditures for the 

support and financing of healthcare activities; and expenditure on terminal 

illnesses. 

We looked at total expenditure net of loan repayments. Data were in constant 

2010 euros per capita. The population used was the annual average published 

by Italian National Institute of Statistics (ISTAT) and RPA data were deflated 

using the GDP deflator published by ISTAT. 

 

Health expenditure 

In 2012–2014, public health spending represents, on average, some 11% of total 

public sector spending in Italy, and around 7% of GDP, while overall health 

spending accounts for 8.9% of GDP. This latter percentage has been increasing 

due to Italy’s GDP declining following the 2008 economic crisis, coupled with 

the rigidity of some healthcare spending components (for example personnel 

and drugs). In 2000–2014, national health spending had considerable regional 

variability. 

Over the past five years, the Trento autonomous province has had the highest 

level of expenditure, followed by the autonomous province of Bolzano and 
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Valle d’Aosta. There are 12 regions that spend less than the national average, 

and all are in the central–southern regions, apart from Veneto and Tuscany. 

Between the highest spending region and the lowest spending one (Campania), 

there is an average gap of 610 euro per capita. 

Focusing on the average rate of change in healthcare expenditures, there was a 

strong growth in the early years of our analysis, while the variation significantly 

reduced in the final three years. The highest growth was recorded from 2006 to 

2008 due to a significant increase in public spending in 2006. This was followed 

by a reduction after several measures were introduced to contain spending, such 

as deficit recovery plans. During 2009–2011, spending constraints in the regions 

resulted in a reduction of overall spending (-1.35%), even though some regions 

(the special autonomous regions in particular) increased their spending. The 

negative trend was mainly due to Italy’s southern regions, where deficit 

recovery plans were being implemented. In 2006, the Liguria, Lazio, Abruzzo, 

Molise, Campania, Sicily and Sardinia regions set up a three-year deficit 

recovery plan that was signed in 2007. At the end of 2009, the Calabria region 

also signed its deficit recovery plan for 2010–2012. In 2010, the Lazio, 

Abruzzo, Molise, Campania and Sicily regions extended their deficit recovery 

plans for three years (2010–2012), while Liguria and Sardinia came out of 

theirs. In the same year, Piedmont and Apulia signed and started a recovery 

plan, although characterized by a lower level of intervention (so-called 

‘lightweight’) compared to the other regions subject to a recovery plan. 

The decrease in spending in 2013 and 2014 was reduced as the result of the 

combined effect of: 
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•Decree law No. 192/2012, which approved measures reducing the time 

allowed for the payment of trade debts.  

•Decree law No. 35/2013 providing a liquidity reserve totalling 17 billion euro 

for the regions from 2013 and 2014, for the payment of accumulated 

healthcare debts by 31 December 2012. 

 

We found that current expenditure (personnel, goods and services and other 

current expenses) had the highest impact on total health expenditure (85% to 

90%), with capital expenditure having the lowest impact on it (3%). This 

decreased over time (for example 2% in 2014). (See Figure 1.) 

 

FIGURE 1 ABOUT HERE 

 

Health authority spending on personnel declined during 2009–2014, with a 

greater decrease in 2014 compared to 2013. The trend between 2009 and 2014 

was affected both by healthcare trusts’ choices about outsourcing and by 

national policies. For example, purchases of new equipment were limited, 

recruitment and pay were widely frozen. 

The impact of personnel costs in relation to total current expenditure had large 

variations between the regions in 2000, ranging between the extreme values 

found in Sardinia and Lombardy (less than 20%) on the one hand, and Molise, 

Valle d’Aosta and Trento on the other (over 35%). In 2014, it fluctuated 

between Lombardy and Lazio—the lowest at less than 20%—and Valle d’Aosta 

and Bolzano—both over 33%. 

Goods and services were less affected by the cuts than other items of 

expenditure. The net effect on the trend was the result of several variables. 
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Beginning in 2013, there was a reduction in the volume of purchases of goods 

and services (except for in-hospital pharmaceuticals), as well as healthcare 

trusts being required to renegotiate contracts with their suppliers. Firms were 

permitted to withdraw from their contracts if the contracted unit prices exceeded 

20% of the reference prices determined by the Public Contracts Observatory 

(https://www.anticorruzione.it/portal/public/classic/AttivitaAutorita/Normativ

eDiSettore/_Articolo?cl=d.lgs%20163/06&ca=7&bu). Beginning in 2014, 

these prices were reduced. The publication of reference prices by the National 

Anticorruption Agency (ANAC) for a set of goods and services as a tool for 

programming and controlling spending has also helped to keep spending under 

control. 

Despite this, the increase in the weight of the individual components over the 

whole expenditure may be explained by a substitution effect. This effect is the 

result of strict limits on recruitment on the one hand and of an increase in 

spending on hospital pharmaceuticals on the other hand, which has been subject 

to significant growth rates due to the introduction of expensive drugs, especially 

for cancer treatment. 

 

Livelli Essenziali di Assistenza (LEA) indicators 

In 2001, the Italian Constitution was revised and, among other changes, the 

power to set the ‘essential levels of care’—Livelli Essenziali di Assistenza, or 

LEAs—was left to the central government (Torbica and Fattore, 2005). LEAs 

are treatments and services that must be guaranteed to all residents in Italy, free 

of charge, by the INHS (Italian Ministry of Health, 2018). The expression 

‘levels of care’ was introduced by the 1978 reform with the objective of 
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guaranteeing equal healthcare assistance throughout the country. One limitation 

of this reform was that it did not define the details for the specific treatments 

and services that were to be included. Significant progress was made during the 

1990s, when the national health plan was approved and a new reform was 

introduced. Since then, the importance of principles of equality with respect to 

the access of care has been emphasised and the LEA system has been 

implemented. In addition, the criteria for defining LEAs were clearly set out: 

human dignity, effectiveness, appropriateness and efficiency.  

The problem was that the LEA system remained a largely theoretical concept 

for a long time, without any practical implications (Torbica and Fattore, 2005). 

One way to solve that problem was to distribute the legislative powers among 

the Italian regions, which allowed compliance verification for the stipulated 

LEAs. This progress was realized through agreement between the central and 

regional governments, after the LEA decree was issued in 2001 (Torbica and 

Fattore, 2005). This decree listed the healthcare services that had to be provided 

by the INHS. These services were categorized into three macro-levels of 

medical assistance: public health services, community care and hospital care. 

These levels were then divided into 20 dimensions (21 until 2012): six for public 

health services, nine for community care and five for hospital care (see Table 

1). Each dimension had a specific weight and a different set of indicators and 

referred to a specific topic; some dimensions were measured by more than one 

indicator, and there were 32 indicators in total, but only 25 of these were 

monitored by regional authorities. For example, the first macro level, public 

health services, had six dimensions (for example controlling vaccination levels 
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and screening activities) and 12 indicators (for example the number of 

vaccinations of children aged under 24 months). 

 

TABLE 1 ABOUT HERE 

 

In addition, the decree defined a system for monitoring the implementation of 

the LEAs at the national level. Until 2002, a special technical body composed 

of representatives of the Italian Ministry of Health, the Treasury and regional 

governments was responsible for monitoring and evaluating the actual provision 

of services related to the LEAs. A new technical body (the National LEA 

Commission) was established in 2005. This commission is composed of four 

representatives from the Ministry of Health, two from the Ministry of 

Economics and Finance, one from the Treasury and seven regional 

representatives. One of their roles is to to monitor the appropriateness, quality 

and efficiency of treatment and medical care using indicators for the thrhree 

macro levels. 

LEAs are selected by the central government but the regions have a significant 

level of autonomy. Although the central government and the regions 

periodically sign an agreement in which the regions commit themselves to 

deliver the LEAs and the central government agrees monetary resources, the 

regions have the discretion to deliver additional services using their own 

resources (Vandelli and Bassanini, 2002). 

 

Methodology 

To investigate whether regional healthcare provision is influenced by changes 
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in public expenditure, we analysed the effect of the total expenditure measure 

on LEA indicators. In addition, we added five more specific expenditure 

measures as independent variables to the analysis (expenditure on personnel, 

services, medical equipment, real estate investments, and current expenditure) 

to narrow down the list of typologies of expenditure that were more likely to be 

related to the LEA indicators (see Table 2).  

TABLE 2 ABOUT HERE 

 

We estimated a model (OLS) predicting each LEA indicator, with the six 

independent variables all measured a year prior to the dependent variable. The 

effect of time and of the size of the population of each region over time were 

our control variables. 

Spending data came from the RPA database, and the LEA indicators were those 

performance indicators defined and measured by the Italian Ministry of Health. 

A longitudinal dataset was used with the values of the dependent and 

independent variables measured between 2001 and 2012. 

 

 

Some of our dependent variables increased and some decreased. For example, 

the indicator related to vaccinations of children aged under 24 months, 

increased, while the indicator related to ordinary standard hospitalizations 

decreased, which means that performance improved in both cases. 

 

 

Results 
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Our analysis showed a limited relationship between the LEA indicators and the 

independent variables related to expenditure over time. In fact, among the 25 

LEA indicators, the regression estimates indicated that when we controlled for 

the past performance, time and population, the expenditure measures did not 

generally influence performance (there were a few exceptions). (See Table 3.) 

 

TABLE 3 ABOUT HERE 

 

Among the LEA measures influenced by the expenditure measures were: 

 

•One LEA indicator related to vaccines (vaccinations of children aged under 24 

months) increased over time. This was positively influenced by past performance, time 

and by the variations in expenditures for services. 

•The weighted sum of specific standardized rates for some avoidable conditions or 

pathologies in ordinary hospitalization (for example paediatric asthma, complications 

of diabetes, heart failure, urinary tract infections, and bacterial pneumonia in elderly 

people) decreased over time. This was positively influenced by past performance, time 

and by the variation in expenditure for medical equipment and personnel. 

•The number of equivalent available semi-residential beds for disabled assistance/1000 

residents was positively influenced by past performance, time and by the variation in 

expenditure for current expenditure. 

•The percentage of ordinary surgery DRGs (diagnostic related groups) (for example 

femur fracture reduction or appendectomy) admissions on total admission increased 

over time. This was positively influenced by past performance, time and by the 

variation in expenditure for services. 
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Discussion and conclusions 

The relationship between expenditure and performance in healthcare has been 

widely debated, but very few, solid empirical analyses have been published on 

this topic. This paper contributes to the literature by providing empirical 

evidence of the relationship between expenditure and performance in the Italian 

healthcare sector from 2001 to 2012. Our analysis has shown that expenditure 

has a very limited impact on performance and that increased spending is not 

related to improvements in performance. 

We investigated performance changes over time over the whole country, and 

the role played by spending. Our statistical analysis showed the effect of time 

on performance; the limited effect of spending increases (up until 2012) or 

reductions (from 2013 to the present) on the performance indicators used by the 

Italian government (for example vaccinations of children aged under 24 

months).  

Changes in performance (increasing or decreasing according to the 

characteristics of each LEA indicator) may be related to other factors, for 

instance to reforms focused on performance improvement rather than cost 

reduction, as well as the introduction of more stringent measurement and 

evaluation systems. Italian healthcare reforms over the period studied have also 

been directed at improving the efficiency and effectiveness of the regional 

health systems and increasing managerial and organizational skills in individual 

healthcare trusts.  

The main conclusion of our research is that, in the Italian context, performance 

in public healthcare organizations is only marginally influenced by expenditure. 
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This finding is in line some other studies that found no significant connection 

between performance and expenditure in public health organizations (Filmer 

and Pritchett, 1999, Filmer et al., 1997, Anderson and Frogner, 2008, Vainieri 

et al., 2018, Nuti et al., 2011). 

A possible explanation is that there are other variables that influence 

performance in healthcare, i.e. the design of the health system at national and 

regional level and the way health organizations are managed (Lega et al., 2013, 

Ham, 2008), including the managerial skills of the individuals managing these 

organizations. For example, better management practices in hospitals have been 

shown to be associated with better results in terms of reduced mortality rates for 

some diseases (Bloom et al., 2009). An analysis on the role of management in 

improving performance of hospitals, in different countries (Canada, France, 

Germany, Italy, Sweden, the UK and the USA) showed that hospitals with 

higher management practice scores had better clinical outcomes, in terms of 

lower mortality rates from emergency heart attack, or higher levels of patient 

satisfaction and better financial performance (Dorgan et al., 2010). So, these 

factors may be more important than spending levels. In addition, if both demand 

management and capacity management strategies are used, healthcare 

organizations experience an increase in the overall performance (Jack and 

Powers, 2009). As well, there are factors that can impact health services use 

which can, indirectly, impact performance. These include age, gender, 

education and income (Andersen, 1995): lower incomes, for example, can be 

associated with lower use of healthcare services (Babitsch et al., 2012). More 

studies are needed to explore the role of these factors on healthcare use and 

performance. 
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Another explanation is that changes in expenditure may generate their effects in 

the long run, in particular for those related to capital expenditure. As a 

consequence, the changes in the performance indicators should be related to 

expenditure in previous years. 

These findings have several practical implications: 

 

•More in-depth analysis needs to be performed to investigate the influence of 

detailed expenditure items on specific performance indicators to better 

understand their potential relationships. For example, the indicators in the 

Italian National Outcome Program (https://pne.agenas.it), which analyses 

specific aspects in different clinical areas and particular diseases, rather than 

more general issues. 

•Policy-makers need to pay much more attention to variables other than 

expenditure, for example the design of healthcare systems at both the national 

and regional levels and the way individual organizations are being managed. 

•There is a clear need to design a more accurate and usable set of indicators to 

measure performance in healthcare. It is possible that the lack of significant 

relationships between expenditure and performance may be due to the wrong 

indicators being used to measure real performance. For example the Italian 

Ministry of Health has recently started to use a different set of indicators, 

included in the Programma Nazionale Esiti, which compare the results of groups 

of treatments across different organizations. 

 

Our results should be handled cautiously, to avoid the risk of extreme 

simplification that may lead to cuts in expenditure. What our results show, in 
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the Italian healthcare system, is that performance is influenced by several 

factors and that a change in expenditure does not guarantee an improvement in 

performance. At the same time, of course, spending does matter and the 

provision of medical services requires resources: extreme care should be taken 

when deciding to reduce spending on healthcare. 
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Table 1. Levels of assistance.  
Macro levels of assistance  Dimensions  No. of indicators 

Public health services  6  12 
Community care  9  13 
Hospital care  5  7 
Total  20  31 

 
 

Table 2. Descriptive statistics. 
  N Mean SD 
Population 252 2776743.5675 2353636.05412 
Personnel expenditure 252 517.7128 107.10958 
Service expenditure 252 1027.8594 168.62748 
Real estate investments 252 46.7517 42.53539 
Medical equipment 252 14.0959 18.59639 
Total expenditure 252 1742.6363 241.59525 
Current expenditure 252 1676.3537 215.45037 
Vaccinations of children aged under 24 

months 

249 91.9416 9.58567 

Weighted sum of specific standardized rates 

for some avoidable conditions/pathologies in 

ordinary hospitalization 

252 674.2192 123.71522 

No. of beds for disabled people in semi-

residential facilities 
252 .2022 .15013 

Percentage of ordinary surgical DRG 

admissions on total ordinary admissions 
252 35.9361 4.89847 
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Table 3. Expenditure measures and LEAs.  
 Vaccinations of 

children aged under 
24 months 

Weighted sum No. of beds for disabled 
people 

% of ordinary surgical DRG 
admissions 

 Coef. SE Coef. SE Coef. SE Coef. SE 
Past 
performance 

.2995951** .0987618 .9326726** .02157 .8948101** .0837495 .9604265** .0133739 

Population  -2.91e-07 1.69e-07 3.74e-07 1.03e-06 2.88e-09 2.40e-09 6.39e-08 3.91e-08 
1 Personnel 
expenditure 

.0067946 .0052296 .0692678* .0338564 -.0000636 .0000406 .0020669 .0012582 

2. Services 
expenditure 

.009422** .0028259 .0314318 .0276761 -.0000157 .0000312 .0013206* .000659 

3. Real 
estate 
investments 

-.0164415 -.0164415 .001669 .157166 .0001734 .0001806 -.0024626 .0033446 

4. Medical 
equipment 

.0335372 .0176354 .4427774* .1781855 .000022 .0002136 -.004245 .0056325 

5. Total 
expenditure 

.0061829 .0120421 -.0457647 .1513168 -.0002375 .0001618 .0022134 .0031511 

6. Current 
expenditure 

-.011876 .0121442 .021319 .158851 .0003024* .0001715 -.0035442 .0030852 

         
Wald chi2 313.10***  35647.27***  5973.18***  145161.64***  
R2 .431  .946  .916  .959  
No, of 
observations 

230  231  231  231  

Note: *p < 0.05; **p < 0.01. Year dummies not shown. Robust standard errors for all OLS models. Lagged independent variables added. 
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Figure 1. Healthcare expenditure items (from the RPA database). 
 

 
Source: RPA data base 
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