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ABSTRACT

Respiratory intermediate care units (RICU) may be divided into three types, depending 
on staffing, monitoring levels and patients’ severity. In this chapter, we clearly define the 
different typologies of RICU, including the change and expansion due to the COVID-19 
pandemic. There is a heterogeneity of RICU in terms of number, structure and model 
which largely vary in the different countries and locally within different hospitals. Accord-
ing to the European Respiratory Society (ERS) task force there are three main RICU levels: 
respiratory intensive care unit, respiratory intermediate care unit and respiratory moni-
toring units. To define the levels of the RICU, the expertise of the team, the nurse work-
load, and the capability of providing invasive as well non-invasive respiratory support 
are the crucial factors. RICU allow for a more efficient and cost-effective approach to respi-
ratory care without decreasing the quality of care or adversely affecting the outcome. 
Respiratory medicine units should make strong efforts to lead and include such facilities 
under their own space.
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INTRODUCTION

Acute respiratory failure (ARF) represents one 
of the greatest epidemiological challenges in 
terms of burden for the modern health systems1. 
Intensive care units (ICU) are an integral but 
expensive component of healthcare in devel-
oped countries. Ideally, ICU admission should 
be reserved for patients with the greatest se-
verity of critical illness who are likely to get 
the highest probability of benefit from ICU 
care2. The increasing numbers of admissions 
to ICUs and the relatively high costs have 
given rise to wide discussion about the utili-
zation of ICU resources, not only from a med-
ical point of view but also from economic, 
ethical, and political viewpoints. For that rea-
son, for the management of less severe pa-
tients, one possible solution has been the de-
velopment of “intermediate care units”, which 
provide more intensive monitoring and pa-
tient management with higher nurse/patient 
ratios than the general ward but less than is 
offered in the ICU3-8. Some centers have cre-
ated general “intermediate care units”, whereas 
others have intermediate care units for specif-
ic patient groups, such as cardiac (coronary 
care units) or neurological (stroke units) or 
respiratory patients (respiratory intermediate 
care units [RICU]). According to published 
data, less than one-third of hospitals belong-
ing to 75 countries had an intermediate care 
unit9. Based on this strong rationale, the im-
plementation of an intermediate care unit in 
a hospital is likely to improve ICU utiliza-
tion7. However, local considerations, includ-
ing demand, ICU and ward case mix, ICU 
volume, available staffing, physical and finan-
cial resources, and the quality of clinical care 
on the ward are usually the main factors tak-
en into account when making the decisions of 

structuring an intermediate care unit amongst 
centers and countries3,4.

The imbalance between the increasing prev-
alence of patients with acute and acute-on-
chronic decompensated respiratory diseases 
and the shortage of ICU beds has stimulated 
the growth of RICUs. This is especially true 
for end-stage lung disease, fragile, immuno-
suppressed patients admitted to hospital for 
ARF who are usually refused by overcrowd-
ed ICUs10. Differently from North America, 
where RICUs provide all levels of intensity of 
care for the management of respiratory acute 
critically ill patients within Departments of 
Pulmonology and Critical Care Medicine, in 
Europe there is a gap between ICU and RICU 
models, the former managed by anesthesi-
ologists and intensivists, the latter managed 
mainly by pulmonologists11. The concomitant 
expansion of non-invasive respiratory tools to 
support patients at earlier stages of ARF and 
the increased skills and expertise of non-ICU 
clinicians in respiratory critical care medicine 
has favored the development of RICU taken 
over by pulmonologists5. It must be pointed 
out that the heterogeneity of RICU in terms of 
number, structure and model largely varies 
in different countries and locally within dif-
ferent hospitals. 

In this chapter, we aim at reporting the state 
of the art on the types of RICU all over Eu-
rope, detailing the differences in definition, 
structural and functional organizations, hu-
man and instrumental resources, skills and 
capabilities of managing different levels of 
complexity of ARF. Integration with ICU, Pul-
monology Department and other hospital fa-
cilities will also be discussed, together with 
the role of RICUs as long-term/weaning units 
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within rehabilitative post-acute settings. Final-
ly, the RICU changes induced by COVID-19 
pandemics will be described.

RATIONALE OF THE RESPIRATORY 
INTERMEDIATE CARE UNIT

RICUs provide a specialized quality of care 
for patients recovering from ARF, acute on 
chronic respiratory failure (ACRF), with health 
resources optimization (e.g., lower nurse-to-pa-
tient ratio). RICUs are intermediate-level respi-
ratory care settings designed to manage ARF 
patients without severe non-pulmonary dys-
function and to avoid the risk of inadequate 
intensity of care in a lower-level care environ-
ment (e.g, ward) and the potentially wasteful 
provision of unnecessarily higher-level care in 
an ICU5,8,12-15,16.  

According to a recent Italian Thoracic Soci-
ety  (AIPO/ITS) position paper16, RICUs are 
defined as “a pulmonary monitoring and treat-
ment area for patients with acute respiratory fail-
ure and with acute on chronic respiratory failure 
in whom non-invasive monitoring and respiratory 
support (NRS) (e.g., non-invasive ventilation [NIV], 
high flow oxygen therapy [HFOT]) techniques are 
mainly used. Difficult to wean tracheostomized 
patients are also admitted from general ICUs. The 
discharge planning of ventilator-dependent patients 
is part of the activities. Interventional procedures, 
such as bronchoscopy and pleural drainage, chest 
ultrasound and analgo-sedation are usually per-
formed in these units to facilitate the management 
of ventilated patients”.

It has been shown that about 40% of the pa-
tients admitted to ICUs never receive active in-
tensive care, including mechanical ventilation, 

and therefore may be considered ideal candi-
dates for specialized intermediate respiratory 
care units17. The opening of RICUs, providing 
non-invasive monitoring and non-invasive re-
spiratory support, not needing major expen-
diture on building a dedicated area, and with 
a better nurse/patient ratio than the general 
ward, allows for a more efficient and cost-ef-
fective approach to respiratory care without 
decreasing the quality of care or adversely 
affecting the outcome. 

A recent Italian experience has shown that 
the opening of an RICU reduces in-hospital 
mortality, the need for ICU admission, and 
the hospital stay of patients with acute exac-
erbation of chronic obstructive pulmonary 
disease (COPD), community-acquired pneu-
monia and adult respiratory distress syn-
drome (ARDS) as compared to general inter-
nal ward and emergency department setting15. 
This may be explained by better use of care 
resources (i.e., physiotherapist care, system-
ic steroids, timing of antibiotics and NIV) 
for patient management in the RICU15. In a 
Spanish large multicenter study, Masa et al.17 
clearly demonstrated that NIV could be suc-
cessfully applied in RICUs to treat acute car-
diogenic pulmonary edema, COPD and obe-
sity hypoventilation syndrome patients showing 
a severe degree of hypercapnic respiratory 
acidosis (pH ≤ 7.25) that usually does not 
recommend ventilatory management out-
side ICU17. 

Depending on the patient’s previous level of 
care, an RICU can provide: step-up care when 
admitting a patient transferred from a gener-
al ward, needing specific treatments, such as 
NIV or invasive mechanical ventilation (IMV) 
and/or close monitoring; for an ARF episode 
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that developed during the hospital admis-
sion; or step-down care when a patient no 
longer requires all the facilities of an ICU but 
is not ready to be transferred to a general 
medical ward because of specific care needs, 
managing difficulties in weaning from pro-
longed mechanical ventilation and decannu-
lation, as well as for planning home discharge 
of patients requiring full or partial home ven-
tilatory support12-14,18,19.

In Europe, there has been a rapid increase in 
the number of RICUs, and the types of RICUs 
differ among the European countries12. This 
growth mirrored the expanding popularity of 
NIV and, more recently HFOT, to prevent and 
treat ARF.

CLASSIFICATION OF TYPE OF RICUs

RICUs could be classified according to four 
main tracks: 1) level of intensity/resources care; 
2) structural model for the acute care hospital 
depending on the integration within pulmo-
nologists and non-pulmonologists’ structures; 
3) functional role as weaning/long-term ven-
tilated patient units in rehabilitative post-acute 
setting; 4) changes induced by the COVID-19 
pandemic.

TYPES OF RICUs ACCORDING  
TO THE LEVELS OF COMPLEXITY  
OF CARE

According to the European Respiratory Soci-
ety (ERS)12, three different levels of care (re-
spiratory intensive care unit, respiratory in-
termediate care unit, respiratory monitoring 
units) are defined and stratified according to 

human and instrumental resources as well 
as the intensity of care, by considering the 
following characteristics: nurse-patient ra-
tio, availability of medical doctor on call, the 
presence of multifunctional monitors and 
life support ventilators, and the possibility 
of applying both IMV and NIV in patients 
with respiratory failure or more than one 
organ failure, provision of facilities such as 
bronchoscopy and arterial blood gas (ABG) 
analyzer. 

In the last update of AIPO-ITS on RICU, ex-
pertise of the team has been highlighted as a 
crucial ingredient to define the level of the 
units; nurse workload and capability of pro-
viding invasive as well non-invasive respira-
tory support have been considered too16,20.

The panel of the Italian Position Paper has 
questioned the real meaning of the lower 
RICU level –“Respiratory Monitoring Units”– 
that do not sound to fit the modern concept 
of RICU for several reasons: 1) this setting is 
much more similar to a ward than to an in-
termediate care unit in terms of intensity and 
complexity of intervention; for example NIV 
and HFOT may be safely provided also in 
a respiratory ward to treat selected patients 
with less severe ARF by an expert team21-23; 
2) the term is misleading as the activity of 
RICUs is not limited to a simple “monitoring” 
activity but provides “active” respiratory sup-
port; 3) currently, in Italy, like in other Euro-
pean countries, there are two levels of care for 
critically ill patients defined as intensive and 
intermediate care units according to the types 
and complexity of the interventions avail-
able. For these reasons, the Panel agreed to 
consider two levels of units based on: 1) the 
nurse/patient ratio; 2) interventions performed 
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to update the instruments; 3) admission crite-
ria (see table 1 for details).

According to the AIPO/ITS Position Paper, 
RICUs are classified according to only two lev-
els of care: 1) the first or lower level, defined as 
Pulmonary Intermediate Care Unit (PIMCU), 
corresponds to the RICU” of the ERS Task 
Force12; it was characterised by a nurse/patient 
ratio of at least 1:4, the routine use of non-in-
vasive monitoring, NRS and the application 
of IMV when necessary. 

The second or higher level defined as the Pul-
monary Intensive Care Unit (PICU), corre-
sponds to the RICU of ERS Task Force12; it was 
characterised by a nurse/patient ratio > 1: 3, 
with the possibility of managing ARF of any 
level of severity with invasive and non-inva-
sive ventilation but not ARF with multiple 
organ failure requiring multiple organ sup-
port, cardiogenic shock requiring aortic coun-
terpulsation and severe refractory hypoxaemia 
requiring extracorporeal membrane oxygen-
ation (ECMO) treatment. These conditions nec-
essarily require treatment in general ICUs. 
Additional criteria were introduced regard-
ing renal ultrafiltration and interventional lung 
assist for extracorporeal CO2-removal. In recent 
years, reports from some PICUs have shown 
their capability to support patients presenting 
with both ARF and acute renal failure by means 
of ventilation and renal support (i.e., haemo-
filtration or dialysis) with the backup of in-
tensivists and nephrologists. Finally, some cen-
tres have successfully applied extracorporeal 
carbon dioxide removal (ECCO2R) to reduce 
the risk of NIV failure in severe COPD exac-
erbations and other chronic lung diseases24-26. 
Moreover RICUs could also serve to moni-
tor patients’ unstable clinical situation such as 

massive pulmonary embolism (PE) or life-threat-
ening hemoptysis.

TYPES OF RICUs ACCORDING  
TO THE ACUTE HOSPITAL 
STRUCTURAL MODELS 

RICU beds can be specific stand-alone units, 
adjacent to but physically distinct from an ICU 
or general ward, or designated beds co-locat-
ed within ICUs or general wards. RICUs co-lo-
cated in ICUs or wards can be structured as 
separate beds reserved for only intermediate 
care or “flexible” beds that change designa-
tion based on patient needs.

There are no guidelines or standards on the 
best location and design of RICUs within the 

Table 1. Admission criteria to RICU

COPD with ARF requiring mechanical ventilation, mainly 
non-invasive, and/or monitoring of vital parameters. 

Chronic restrictive diseases (neuromuscular and chest wall 
diseases and diffuse infiltrative lung diseases) with ARF 
requiring mechanical ventilation, mainly non-invasive, and/or 
monitoring of vital parameters. 

Patients with central hypoventilation or sleep apnoea syndrome 
requiring hospitalization for ARF 

Patients undergoing mechanical ventilation in an ICU, to complete 
weaning from the ventilator and/or to restore functional 
recovery before discharge to the hospital ward or home. 

Weaned tracheostomized patients to attempt decannulation. 
Patients requiring mechanical ventilation, mainly non-invasive,  

and/or monitoring of vital parameters due to respiratory 
complications after surgery. 

Patients requiring mechanical ventilation and/or monitoring of 
vital parameters for hypoxaemic ARF following pulmonary 
parenchyma diseases, with PaO2/FiO2 ratio < 300 and > 100. 

Patients requiring mechanical ventilation and/or monitoring  
of vital parameters for acute asthma exacerbation. 

Patients needing interventional procedures (e.g., bronchoscopy, 
digestive endoscopy, PEG positioning, and trans-oesophageal 
echocardiography) with ARF during conventional oxygen 
therapy, HFOT, or NIV.

ARF: acute respiratory failure; COPD: chronic obstructive pulmonary disease; 
HFOT: high-flow oxygen therapy; NIV: non-invasive ventilation; PaO2/FiO2: partial 
oxygen pressure/fraction of inspired O2; PEG: percutaneous endoscopic gastrostomy.
Adapted from Renda et al., 202116.
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hospital12. Local considerations, including de-
mand, ICU and ward case mix, ICU volume, 
available staffing, physical and financial re-
sources represent the key factors for the allo-
cation of the RICU in real practice. Several 
models for the location of these units in a 
hospital have been proposed: independent 
location (free-standing unit), parallel model 
(adjacent to the ICU or co-located), integrated 
model (within the ICU or in a Pulmonology 
Unit, functionally and ideally integrated with 
a sleep disorder laboratory)27-30.

In Italy, RICUs are mainly located inside the 
pulmonology ward and work following a step-
up/step-down flexibility according to changes 
in clinical status; this location facilitates the 
discharge at home of ventilator-dependent 
patients to home mechanical ventilation pro-
grams typically run by pulmonologists31.

Moreover, locating RICUs in a Pulmonology 
Unit and Sleep Disorder Laboratory facili-
tates the integration of respiratory support, 
the monitoring of breathing resources and the 
availability of an experienced team for both 
acute conditions and chronically ill patients 
needing titration of home mechanical venti-
lation (invasive and non-invasive ventilation). 
The integrated model in a Pulmonology Unit, 
adjusting treatment to the patient’s needs in 
the same area, may ensure optimum continu-
ity of treatment; furthermore, the costs of ba-
sic equipment per bed and personnel man-
agement (nurse to patient ratio) are lower than 
the integration model in an ICU. 

There is no definitive scientific evidence on the 
recommended number of beds or size of 
RICUs. These units should be based on a mod-
el of 4-8 beds in the Thoracic or Cardiothoracic 

Department or elsewhere, depending on the 
organisational level of the various local situa-
tions. The optimal number of beds reported is 
as follows: a) 4-6 for hospitals with more than 
500 beds; b) 8 beds for hospitals with more 
than 1,000 beds, or 1-2 beds per 100,000  in-
habitants32.

RICUs AS WEANING UNITS

In Italy and several EU countries, the imple-
mentation of pulmonology centers working 
as step-down units for the management of 
patients discharged from ICUs as a result 
of difficult or prolonged weaning from IMV 
largely coincides with the birth and growth 
of RICUs13,14,33-37. The mission of RICUs that 
function as weaning centers38 is crucial in the 
context of clinical governance of ARF/ACRF 
because they work as a strategic node for 
(1) the quick discharge of critically ill patients 
from the ICU, where they failed repeated at-
tempts of disconnections from the ventilator, 
to these units dedicated to weaning with an 
optimization of the limited health resources; 
(2) the achievement of a greater rate of success 
in totally or partially liberating ventilator-de-
pendent patients from IMV through proto-
col-driven, multidisciplinary, intensive reha-
bilitative interventions; and (3) the delicate 
transitional process at the home of chronical-
ly critical patients (e.g., with COPD, end-stage 
heart failure, advanced neuromyopathy, plu-
ri-comorbidities, postsurgical sequelae), thanks 
to the activation of integrated pathways be-
tween hospital and territory.

Among European countries, the Italian expe-
rience represents one of the most developed 
models.
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Germany is the European country that has the 
most comprehensive specialized weaning cen-
ters network established by the German Respi-
ratory Society (DGP) and included in a nation-
al registry called the WeanNet initiative, starting 
in March 2008. It includes 85 facilities across 
Germany with a very well-structured accred-
itation program39. With the same typology of 
units, the last report (analyzing 11,424 patients 
from 2011 to 2015) showed these units were able 
to successfully wean patients in 64.3% of cases, 
with the rate of successful weaning growing 
from 60% to 66.2% during the study period, and 
simultaneously the time required for weaning 
reducing from 22 days to 18 days39. 

The latest data depicting an Italian “snapshot” 
of pulmonologists’ activity on difficult/pro-
longed weaning may be extrapolated from 
the last national survey on the RICUs con-
ducted by the AIPO at the end of 200714,36. 
Compared with the first census performed in 
1997, the second survey showed that, over the 
past ten years, there has been an increase not 
only in the number of RICUs but also in their 
efficiency, as the admissions for monitoring 
have been reduced only in favour of those for 
active interventions (i.e., mechanical ventila-
tion, weaning and decannulation). The wean-
ing activity of the Italian RICU has more than 
doubled in the past decade as the admissions 
for problems of weaning have increased from 
8 to 19%14,36. These data refer to patients who 
were transferred from ICUs after failing one 
or more attempts at disconnection from the 
ventilator for at least seven days; these pa-
tients belong to the categories of “difficult” 
and “prolonged” weaning, which are correlat-
ed with greater rate of mortality and higher 
health costs compared with those belonging 
to the “simple” weaning category40. 

In Italy, there are two main organizational pat-
terns for the management of patients with pro-
longed weaning within the pulmonologist’s 
rehabilitative critical area. The first clinical path-
way involves the transfer of ventilator-depen-
dent patients into the eight RICUs with “reha-
bilitative attitude” where long-term (> 30 days) 
multidisciplinary interventions may be applied. 
The role played by these units is oriented first 
to recovering as much as possible of the pa-
tient’s functional autonomy, from ventilation 
to neuromotor activities, and then, to activate 
home-care programs for patients who remain 
partly or totally dependent on mechanical ven-
tilation5,18,19. The weakness of this model is due 
to the small number of these rehabilitative 
RICUs scattered throughout the national ter-
ritory and their location in institutions lacking 
ICU facilities. The latter may have negative 
implications for safety in case of multiorgan 
deterioration of the patient during the wean-
ing process.

The second clinical option is based on the 
transfer of patients with difficult/prolonged 
weaning into the 36 RICUs located inside 
acute care hospitals, where the strategy fol-
lowed to achieve the maximum ventilatory 
autonomy could be applied for a shorter pe-
riod of time (< 30 days)5,14. In case of failure 
of further weaning attempts in these acute 
RICUs, patients could be transferred, if one is 
available in their regional area, to a rehabili-
tative RICU. Otherwise, the length of stay in 
the acute RICU is likely to be extended with the 
consequence of a reduced turnover of beds 
available for the admission of new ARF/ACRF 
patients. The integrated sequential activity of 
an RICU located in an acute care hospital 
with that of a weaning center implemented in 
a close rehabilitative center was the subject of 
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a pilot experience in Tuscany. In a sample 
of 49 tracheostomized ventilator-dependent 
patients who were transferred from the ICU 
to the acute RICU of the same hospital, the 
passage from the second to the third step of 
care improved the success rate of weaning 
from 67.3 to 79.6 % with a positive economic 
impact19.

The number of RICUs surveyed nationwide 
being, unfortunately, still insufficient, a third 
clinical option involves a prolonged stay of 
yet un-weaned patients in the ICU with neg-
ative consequences in terms of efficiency of 
the resource management system.

The importance of allocating enough human 
resources in a weaning center is highlighted 
by the finding of a very high nursing work-
load required to manage patients with wean-
ing problems during the first two days of ad-
mission into an Italian rehabilitative RICU41. 
Unfortunately, the “snapshot” of the Italian 
RICUs has clearly pointed out that, in the last 
decade, there has been a contraction in the 
amount of human resources, in terms of doc-
tor- and nurse-to-patient ratio, albeit without 
a significant variation in the instrumental re-
sources for monitoring and mechanical ven-
tilation14,36. Moreover, despite the important 
role of respiratory physiotherapy in critical-
ly ill patients, surprisingly, the physiothera-
pist-to-patient ratio in the RICUs surveyed in 
2007 was less than 1:11 for all levels of care 
units, a value that is lower than the ratio of 1:6 
recommended by the AIPO-ITS document34. 
Similar results emerged from a retrospective 
multicenter study conducted in five rehabili-
tative RICUs18. According to this analysis, the 
reduced doctor-to-patient ratio observed from 
1990 to 2005 was associated with a prolonged 

length of stay, a lower rate of weaning success, 
and fewer patients dischargeable to home.

RICU TYPES ACCORDING  
TO COVID-19-INDUCED 
REORGANIZATION 

Unfortunately, the network of RICUs is not 
developed enough to address the ARF–relat-
ed epidemiological burden in the majority of 
European countries. This gap has been fur-
thermore elicited by the COVID-19 pandemic 
which caused a quick saturation of ICU beds 
with non-intubated patients who did not find 
allocation in other protected specialized en-
vironments such as the RICU.

The outbreak of COVID-19 in Italy has shown 
the inadequacy of the health system to coun-
terbalance a massive request of ICU care42. 
One-fourth of > 1500 COVID-19 patients died 
after admission in Lombardy ICUs; in only 
11% of them NIV and/or HFOT were attempt-
ed early to prevent respiratory deterioration 
and IMV42. Subsequent published data report-
ed that non-invasive respiratory support de-
livered by mean either HFOT and/or contin-
uous positive airway pressure (CPAP) and NIV 
shows average success of 60%, 55% and 59%, 
respectively, in COVID-19-related ARF with 
relatively low risk of infection rate in health 
professionals43.

The delayed admission in Lombardy’s over-
crowded ICUs of severely hypoxemic COVID-19 
patients meeting criteria for IMV without being 
offered an HFOT/NIV trial must have played 
a crucial role. The “gap” between the Italian 
RICU network and pre-COVID-19 respiratory 
needs might largely explain the ICU network 
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failure in Lombardy44. A national survey per-
formed at the beginning and one month after 
the COVID-19 outbreak demonstrated an in-
crease rate (94% versus 12%) of RICU account-
ing for extra beds involved in the fight against 
COVID-19 as compared to pre-COVID-19 eras. 
This was associated with the “up-grading” of 
84% wards towards RICUs, most of them ded-
icated to provide NIV/HFOT which avoided 
intubation/death in 40% of cases45. The ex-
panded RICU and pulmonologist network to-
gether with national more restrictive measures 
against virus dissemination are the proof of 
the concept that may explain the mitigation 
of the COVID-19 impact on mortality after the 
initial tremendous effects of the outbreak in 
Lombardy44. 

In this new pandemic scenario, hospital mod-
els based on the safe separation of COVID- 19 
from non-COVID-19 patients within pulmon-
ologist-driven RICU areas strictly correlated 
with lower-intensity ordinary beds for non-in-
vasive management of ARF patients are like-
ly to keep free a higher number of ICU beds 
which are reserved only to treat severe acute 
respiratory critically intubated COVID + and 
COVID – subjects. These models may facili-
tate the escalation and de-escalation of respi-
ratory support both within RICU areas and 
between ICU and RICU with the optimiza-
tion of the costs.

Ideally confirmed or suspected COVID-19 pa-
tients should be treated in negative pressure iso-
lation rooms. In some countries, in order to 
increase the capacity, extra negative pressure 
isolation rooms were constructed, or some 
rooms were converted to negative pressure46. In 
some occasions, when high numbers of severe 
patients are admitted, to reach the necessary 

level of management, an increase of staff-to-
patient ratios (doctor, nurse, or respiratory phys-
iotherapist) may be needed47. 

As COVID-19 is a complex and heterogeneous 
disease, some centres have repurposed their 
RICU, and a good example is the Milan 41-bed 
COVID-19 High Dependency Unit where a mul-
tidisciplinary approach is proposed48. 

CONCLUSIONS 

Respiratory medicine units of the 21st century 
should include an intermediate care unit un-
der their own space. The typology depends on 
the structural model of the hospital but, what-
ever the model, it is likely to improve ICU uti-
lization and costs.
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