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Abstract 

Providing equal access to health care is an important objective in most health care systems. It 

is especially pertinent in systems like the Swedish primary care market, where providers are 

free to establish themselves in any part of the country. To improve equity in access to care, 15 

out 21 county councils in Sweden have implemented risk-adjusted capitation based on the 

Care Need Index, which increases capitation to primary care centers with a large share of 

patients with unfavorable socioeconomic and demographic characteristics.  Our aim is to 

estimate the effects of using care-need adjusted capitation on the supply of private primary 

care centers. We use a dataset that combines information on all primary care centers in 

Sweden during 2005-2013, the payment system and other conditions for establishing new 
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primary care centers used in the county councils, and demographic, geographic, and 

socioeconomic variables for low level geographic areas. To estimate the effects of care-need 

adjusted capitation, we use difference-in-differences models, contrasting the development 

over time between areas with and without risk-adjusted capitation, and with high and low 

Care Need Index values. Risk-adjusted capitation significantly increase the number of private 

primary care centers in areas with relatively high Care Need Index values. The adjustment 

results in a changed distribution of private centers within county councils; the total number of 

private centers does not increase in county councils using care-need adjusted capitation. The 

effects are furthermore increasing over the first three years after the implementation of such 

capitation, and concentrated to the lower and middle range of the group of areas with high 

index values. Risk-adjusted capitation based on the Care Need Index increases the supply of 

private primary care centers in areas with unfavorable socioeconomic and demographic 

characteristics. More generally, this result indicates that risk-adjusted capitation can 

significantly affect private providers’ establishment decisions. 
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1. Background 

There are persistent socioeconomic inequalities in health and health care utilization, making 

equitable access to care an important policy goal [1]. Whether measured as income, education 

or wealth, individuals with higher socioeconomic status (SES) tend to live longer, report 

better self-assessed health and experience fewer chronic diseases while making more 

physician visits, using more dental and preventive care and consuming more prescription 

pharmaceuticals [2-5]. 

 

One important condition for equitable access and health care utilization is the geographical 

distribution of providers. This is especially pertinent for primary care, as reduced access is 

associated with lower health care utilization and worse health [6-11].Spatial accessibility, as 

defined by Guagliardo [12], comprises both the number of local providers available for the 

patient to choose from and the time or distance the patient needs to travel to reach a provider.  

 

Goddard et al. [13] define three ways in which health care authorities can affect spatial 

accessibility: general supply increases, regulation of entry, and targeted initiatives aimed at 

under-supply in particular areas. Market-based entry may increase supply, but risks increasing 

socioeconomic inequalities in access to care if it is more profitable to be located or easy to 

attract staff in high SES areas. Regulated entry is a direct way to affect access, but may result 

in a lower supply and, if providers have knowledge about local conditions that the health care 

authority lacks, a less efficient distribution. The third option, to target initiatives to areas 

where access is lower, may be a good compromise but seems to have been less tested so far.  

 

Since 2007, Swedish primary care, governed and predominantly operated by 21 elected 

county councils, has undergone a major change involving choice and privatization, and 
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potentially, consequences for the objective of equitable access to care [14, 15]. A principle of 

free establishment, implemented nationally in 2010, implies that county councils cannot 

influence private primary care centers’ decisions about where to set up their practices by 

means of direct regulation. Instead, many county councils have adjusted the capitation 

payment to primary care centers based on socioeconomic factors related to enrolled 

individuals. With this adjustment, county councils aim to give primary care centers a fair 

payment based on socioeconomic needs and to incentivize more providers to be located in 

geographical areas with low SES. 

 

 A recent study finds that the reforms in Swedish primary care are associated with only minor 

negative effects on geographical equity, despite free establishment for private primary care 

centers [16]. Isaksson et al [16] identify adjusted payment as a probable cause to this finding, 

and the need for an evaluation of the relationship between payment design and provider 

behavior. Heeding that call, our study investigates how risk-adjustment by socioeconomic 

factors influences the location decisions by newly established private primary care centers.   

 

The literature on provider behavior and payment design shows that providers generally 

respond to economic incentives [17-21]. According to the standard result, fee-for-service 

generates high service production but low cost control, compared to capitation. However, 

capitation generates incentives for the provider to select “good” risks; to overprovide services 

to the relatively healthy and to underprovide to the relatively unhealthy [22]. Thus, to the 

extent that low SES is related to greater care need (and larger costs) a simple undifferentiated 

capitation payment may contribute to socioeconomic differences in health care utilization. 

This risk highlights the importance of adjusting the capitation for expected variations in health 

care utilization based on health care need in the relevant patient population [23]. However, it 
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cannot be taken for granted that primary care providers will allocate a risk-adjustment 

payment to its enrolled population based on health care needs. Alternatively, the additional 

payment based on socioeconomic factors may be used for other purposes or simply increase 

the profitability of services. This motivates empirical analyses of the effects of risk-adjusted 

payment on provider behavior, both in terms of setting up a new practice and how the 

additional payment influence service provision. In this paper we study how risk-adjusted 

payment influence decisions on where to set up a new practice.  

 

The next section describes the Swedish primary care system, the patient choice reforms, and 

the risk-adjustment measures used in the county councils. We outline the dataset used in the 

analysis and our empirical strategy in section three, and present our findings in section four. 

In the last section five, we discuss the results and present our conclusions. 

 

2. Swedish primary care, the patient choice reforms and risk-adjusted payment 

Swedish primary care is organized by 21 elected county councils which also run most primary 

health care centers, typically employing not only general practitioners (GPs) and nurses but 

also professionals such as physiotherapists, occupational therapists and social workers [15]. 

The patient choice reforms, initiated by individual county councils and mandated by national 

law in 2010, are based on principles stipulating that private primary care centers have freedom 

of entry, and that payment should be equal for private and public centers and follow the 

patient’s choice of primary care center [14]. The payment comes mainly in the form of risk-

adjusted capitation based on individual choice of care center, but also comprises features of 

fee-for service-and pay-for-performance. 
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As county councils are entitled to design their own payment system, principles for risk-

adjustment of capitation payment to primary care providers vary. A majority of the county 

councils have chosen to use a Care Need Index (CNI) to adjust payment based on 

socioeconomic factors although this principle has been introduced at different times, see 

Table 1. The CNI is a weighted index using seven factors; the number of: children under five; 

inhabitants born in Europe outside the European Union, Africa, Asia, or South America; over 

65 years and living alone; single parents with children under 17 years; inhabitants 1 year or 

older that have recently moved to the area; unemployed 16–64 years; and inhabitants 25-64 

years with no more education than nine years of compulsory school [24, 25].  

 

In parallel to risk-adjustment based on CNI, several county councils adjust capitation payment 

to primary care centers based on Adjusted Clinical Groups (ACG). The ACG system 

classifies patients by expected health care utilization in primary care based on diagnoses [26]. 

There is also variation between councils and over time regarding the weight of CNI in the 

capitated payment design (not presented in Table 1). The CNI-adjustment weight ranges 

between 5 – 30 per cent across county councils. Generally speaking, county councils using 

CNI have either kept its adjustment weight at the same level or increased it over the years. In 

three county councils the CNI-adjustment kicks in over a certain threshold, specific for each 

council. 
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Table 1. Year of patient choice reform and risk adjustment per county council  

County council Patient choice reform Risk-adjustment CNI ACG 
Blekinge 2010 - 0 0 
Dalarna 2010 2010 1 1 
Gotland 2009 - 0 0 
Gävleborg 2010 2010 1 0 

 2013 1 1 
Halland 2007 - 0 0 
Jämtland 2010 2010 1 0 
Jönköping 2010 2010 1 0 
   2012 1 1 
Kalmar 2010 2010 1 0 

 2012 1 1 
Kronoberg 2009 2011 1 1 
Norrbotten 2010 2010 1 0 
   2013 1 1 
Skåne 2009 2009 1 1 
Stockholm 2008 - 0 0 
Södermanland 2010 2013 1 0 
Uppsala 2009 - 0 0 
Värmland 2010 2010 1 1 
Västerbotten  2010 2010 1 0 
Västernorrland 2010 2010 1 0 
   2013 1 1 
Västmanland 2008 2010 1 1 
Västra Götaland  2009 2009 1 1 
Örebro 2010 2010 1 0 
Östergötland 2009 - 0 0 
 

In the county councils not using CNI-adjustment, five use a simplified payment design with 

risk adjustment according to patient’s age categories. One county council has introduced a 

model of income-adjusted payment while another county council adjusts payments based on 

an assessment of special care need. 

 

Previous studies show that the patient choice reforms in primary care have generated an 

overall increase in the number of primary care centers by 20 percent as new private centers 

have entered the market [27]. In addition, general access in terms of individuals using primary 



8 

 

care services and number of visits per individual has increased. However, studies in some 

county councils indicate that patients with relatively high income and in relatively good health 

appear to gain most access [28, 29]. There is also considerable regional variation, with more 

private entries in populated and urban areas [27]. Thus, even if the general development 

indicates increased access to care, concerns have been raised about equality in access to care 

[15]. 

 

2. Methods 

2.1. Data 

For our analysis, we have built a register over all primary care centers in Sweden during 

2005-2013. The register contains information about start- and closing dates, form of 

ownership (private/public), and exact coordinates. The register has been merged with 

information about the payment system and other conditions for establishing new primary care 

centers for each county council during the same period. Information about payment systems 

and other conditions was taken from county council documents, reports and surveys [30, 31], 

and personal communication with county council representatives.  

 

Our unit of observation is the Small Areas for Market Statistics (SAMS). SAMS is the 

smallest geographic area for which Statistics Sweden produces market statistics. The 

classification of areas into SAMS follows the municipal sub-areas in the NYKO system 

(“Nyckelkodssystemet”) in larger municipalities, and electoral districts in smaller. All SAMS 

belong to one municipality and each municipality in turn belong to one county council during 

the whole period with CNI-adjusted payment. We exclude one municipality from our 

estimations due to extraordinary responsibilities for health care, and lack of information about 

payment system used in primary care. In total we use demographic, geographic, and 
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socioeconomic variables from Statistics Sweden for 9,148 SAMS, the neighboring area of 

each SAMS (SAMS within the excluded municipality are included in the calculations of the 

neighborhood-level variables), 289 municipalities, and all 21 county councils. Table 2 

displays the mean, standard deviation, minimum and maximum value, and the number of 

unique observations per variable for year 2013. 

 

Table 2. Descriptive statistics 

Variables Mean Std dev Min Max Obs 
      
SAMS      
Private centers 0.05 0.25 0 4 9,148 
Centers 0.13 0.38 0 4 9,148 
Population 1.05 1.36 0 20.93 9,148 
CNI value 1.09 0.55 0 7.94 9,148 
Neighborhood centers (3 km) 2.88 4.74 0 34 9,148 
Population (3 km) 23.68 38.23 0 287.86 9,148 
CNI value (3 km) 0.88 0.64 0 3.25 9,148 
      
Municipality      
Density 0.14 0.51 0.002 4.92 289 
Population > 65 (%) 22.72 3.94 13.06 32.31 289 
Mean income  244.22 31.22 192.40 456.30 289 
Employed (%) 47.04 2.66 39.50 54.12 289 
Right-wing alliance (%) 44.68 11.06 9.50 86.80 289 
      
County council      
CNI 0.71 0.46 0 1 21 
CNI&ACG 0.52 0.51 0 1 21 
Low entry barriers 0.57 0.51 0 1 21 
Scope of services 0.52 0.51 0 1 21 
High capitation share 0.48 0.46 0 1 21 
Cost responsibility 0.29 0.44 0 1 21 
Note: Private centers, Centers, Neighborhood centers measure the number of full year 
equivalent centers, i.e. if there is one center active a whole year, the value is 1. Population 
and Population (3 km) are measured in thousands of inhabitants. Density is measured in 
thousands of inhabitants per km2, and Mean income in thousands of SEK per person over 16 
years of age in 2013 prices. 
 

Our primary dependent variable, Private centers, is measured per SAMS in full year 

equivalents. That is, a center that exists all days during a year get the value 1, and one that 



10 

 

exists half a year get the value 0.5. To be counted as a center, it should participate in the 

patient choice system and be able to enroll patients. A few single GP practices operating 

outside of the patient choice system and small subsidiary units are therefore not included. 

Patients attending these subsidiary units are enrolled at the parent center. A center is defined 

as private if it is not operated by a country council or, which is very rare, a municipality. In a 

robustness check we have also used Centers, which measure the total number of private and 

public centers.  

 

There are far more SAMS than centers, which is reflected in the low mean values for both 

Private centers and Centers (0.05 and 0.13 respectively). There are also more public centers 

than private, although the difference has decreased quite a lot from 2005. Figure 1 shows the 

development of Private centers (grey bars) and Centers (black) during 2005-2013. The 

increase in total number of centers is about 20 percent. The increase is fully due to entry from 

private centers, while the number of public centers has decreased. 
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Figure 1. Number of primary care centers 2005-2013

 

Our covariates are measured on the SAMS-, neighborhood-, municipality-, or county council 

level. On the SAMS-level, we include the number of inhabitants (Population¸ measured in 

thousands), and the SAMS-specific value on the Care Need Index (CNI value). We have 

access to all variables making up the CNI, but choose to use only Population and the index 

value itself, as all other variables are highly correlated with each other, or with the CNI. 

 

Certain SAMS have very few or no inhabitants. In the latter case, no CNI-value can be 

calculated. We set the value of these SAMS to zero and they are therefore not included in the 

calculations of neighborhood variables (see below). Because of unpopulated or scarcely 

populated areas we do not use the per capita number of private primary centers as the 

dependent variable in our baseline regressions. SAMS with very few inhabitants and one 

center would get a very high weight in that case, which may bias our estimations. In 

robustness checks, we examine how sensitive our results are to this choice. 
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A SAMS is in many cases too small to make up a relevant primary care center market. The 

decision to establish a new private center is therefore unlikely to be based solely on the 

characteristics of a single SAMS, but also its neighbors. However, it is difficult to define 

precisely the size of the relevant market, and the size may differ between parts of the country 

(e.g. rural and urban areas). To capture influence from the neighboring areas, we include three 

variables – Centers (3 km), Population (3 km), and CNI (3 km) – which are calculated as the 

average over SAMS whose mid-point coordinates are within three kilometers from the 

midpoint of the SAMS of interest. We test the sensitivity to changing this distance to 1, 5 and 

10 kilometers. 

 

We include the following municipal-level demographic and socioeconomic variables: 

population density per square kilometer (Density), share of population over 65 years 

(Population > 65), average income in thousands of SEK and 2013 prices (Mean income), and 

the share of employed in the total population (Employed). We also include a variable 

capturing the political landscape: the joint share of votes on parties that are in general most 

favorably inclined to private provision of public services (so called Right-wing alliance of 

four political parties). Privately provided elderly care is more common in municipalities with 

a large share of votes for these parties. It is for example possible that it has benefits to co-

locate primary care centers and nursing homes for larger firms that perform both services. 

 

On the county council level, we include seven indicator variables that characterize the 

payment system and the rules governing the establishment and activities of primary care 

centers. As we are interested in describing their association with private center entry, they 

have the value zero up until the year a county council implements its patient choice reform. 
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CNI then takes the value 1 from the year a county council introduces CNI-adjustment. 

CNI&ACG takes the value 1 from the year a county council uses both CNI and ACG-adjusted 

capitation. Four county councils have only CNI-adjustment in 2013, and eleven use both CNI 

and ACG (no county council uses only ACG, see Table 1).  

 

The next variable describes the enrolment principle used when a patient choice reform was 

introduced. Low entry barriers takes the value 1 that year, if a county council either let new 

centers automatically get a share of the patient stock, or allowed only active enrolment. The 

contrast group consists of county councils that only gave already existing centers a share of 

the patient stock, and new centers started with zero patients and only active enrolment [30]. 

Twelve county councils had enrolment principles that were relatively generous to new 

entrants by this definition.  

 

The variable Scope of services indicates county councils that require primary care centers to 

provide more than three of the following additional services: children’s health care, maternal 

care, rehabilitation, home care, and podiatric care. A larger scope of services ought to imply 

higher start-up investment, and may therefore decrease the probability of entry. Ten county 

councils require a large scope of services according to this definition. Note that we do not 

have information about this variable for other years than 2011. We assume that the scope 

required have been the same for all years since the implementation of a patient choice reform. 

 

High capitation share indicates county councils where capitation constitutes more than 90 

percent of the payment to centers, a payment model used in six county councils [30]. For this 

variable as well, we have only information for 2011, and we make the same assumption about 

continuity of use. The last variable of Table 2, Cost responsibility, takes the value 1 in county 
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councils where primary care centers share the responsibility for medical prescriptions to 

enrolled patients. Centers share this responsibility in 16 county councils in 2013. For this 

variable, we have information for the years 2010, 2011, and 2013. No county council changed 

its regulations during this period.  

 

In the estimations, we also include a variable indicating the years when a patient choice 

system is in effect in a county council, Choice reform. As all county councils have 

implemented a choice system in 2013, we have omitted this variable from Table 2. We do not 

include any political variables on the county council level, as they are highly correlated with 

several of the variables describing payment and regulations. For example, the county council 

version of Right-wing alliance is highly predictive of having low entry barriers (based on own 

calculations). 

 

2.2. Empirical strategy 

Our aim is to examine how CNI-adjusted capitation affects the establishment of private 

primary care centers in small geographical areas with low and high SES. We use a difference-

in-differences (DID) type strategy to estimate the effects. The baseline strategy compares how 

the number of full year equivalent private centers changes before and after county councils 

introduce CNI-adjustment. The comparison uses differences between county councils that do 

and do not introduce CNI-adjustment, and differences between SAMS with high and low CNI 

values within county councils. That is, the effects of CNI-adjustment on private center 

establishment is estimated as a ”triple-difference”, using differences over time, between 

county councils, and between types of SAMS. For estimation purposes, we use variants of the 

following estimating equation: 
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ሺ1ሻ					ݕ௦௧ ൌ ߙ ൅ ௦௧ܫܰܥଵߚ ൅ ௦௧ܫܰܥଶߚ ൈ ௦ܫܰܥ݄݃݅ܪ ൅ ௦௧ܺߛ ൅ ௦ߤ ൅ ௧ߣ ൅  ,௦௧ߝ

 

where ݕ௦௧ is the number of full year equivalents of private primary centers in SAMS s in year 

t. CNI is an indicator taking the value 1 from the year the county council where SAMS s is 

located introduces CNI-adjusted capitation, and all years after. CNI x HighCNI is our main 

variable of interest: an interaction between CNI and an indicator taking the value 1 if SAMS-

area s has a CNI-value higher than 1.0 in 2013. This value is slightly above the median 

(0.986) and slightly below the mean (1.06); that is, areas with CNI > 1 have relatively low 

socioeconomic status and relatively high expected care need. HighCNI is therefore time-

invariant and drops out of the equation because of the inclusion of the area-specific fixed 

effects (its effect is captured by ߤ௦). We have chosen this specification in order to keep the 

treatment and control groups intact over time, which facilitates tests of the parallel trends-

assumption (see further discussion below). Our results are robust if we instead let HighCNI 

vary over time (results available on request).  

 

In some regressions, we separate between county councils that use only CNI-adjusted 

capitation, and councils that use both CNI and ACG to adjust capitation, and then we have 

two indicators (CNI and CNI&ACG) and two interactions with HighCNI. ܺ௦௧ is a vector of 

time-varying covariates on SAMS-, neighborhood-, municipality-, and county council level, 

described in the Data section. The SAMS- and year effects are ߤ௦ and ߣ௧ respectively, ߚଵ, ߚଶ, 

and the vector ߛ are parameters to be estimated, ߙ is the intercept, and ߝ is a residual term.  

 

To check how sensitive our results are to the functional form assumptions implicit in equation 

(1), we use coarsened exact matching (CEM) [32]. A basic assumption that needs to hold for 

 ଶ to be interpreted as the causal effect is that the trends of the outcome variable would haveߚ
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been parallel in SAMS with high and low CNI values in county councils that do and do not 

introduce CNI-adjusted capitation, had CNI-adjustment not been introduced [33]. This 

assumption concerns a counterfactual scenario, and is thus not directly testable. However, if 

trends start to diverge already before CNI-adjusted capitation is introduced, the assumption is 

tenuous, at best. We perform “placebo” tests to gauge the plausibility of this assumption. In 

these tests, the CNI indicator and the interaction CNI x HighCNI take the value 1 one or more 

years before a county council actually introduces CNI-adjustment. If these estimates are 

small, the trends before introduction are similar, which in turn make it more likely that they 

would have continued to be similar, had CNI-adjusted capitation not been introduced. We also 

show estimations of the effects for each interval of CNI from 1.0 and up, to see how the 

effects vary over the range of areas with relatively high CNI.  

 

In the appendix, we provide further robustness checks: we test whether our results are 

sensitive to using the total number of centers as dependent variable (Centers); a definition of 

the group of SAMS with high CNI values based on the values in 2005 instead of 2013; 

changing the definition of a SAMS neighborhood; excluding SAMS with a population under 

10, 100, or 500 inhabitants, or over 10,000 inhabitants; and finally, to using a dependent 

variable measuring the number of private primary care centers per capita.  

 

We report results for other variables measuring aspects of the patient choice reforms 

(described in the Data section). A similar parallel trends-assumption pertains to these 

variables, but the estimates should be interpreted with more caution, for three main reasons: 

First, the variables vary only on the county council level (and over time), which makes them 

more likely to be correlated with other unmeasured trends that affect entry of private primary 

care centers. Second, we partly lack information about Scope of services, High capitation 
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share, and Cost responsibility and have assumed that these variables stay same throughout the 

period from the year a county council introduces its patient choice reform to 2013. Third, a 

few of these variables are highly correlated, in particular Low entry barriers and Scope of 

services, and it is therefore hard to separate out their effects. 

 

We have clustered the standard errors on the county council-level in our baseline regressions. 

However, there are only 21 county councils, implying that standard errors may be 

underestimated due to the small number of clusters-problem described in [34]. In two 

robustness checks, we have used a long-difference specification, and the wild bootstrap 

procedure suggested by [35]. 

 

3. Results 

Table 3 display results from our baseline regressions. In column (1), we include only CNI and 

CNI x HighCNI, and no other covariates. Column (2) includes these two variables plus all 

covariates from Table 2. Column (3) separates between CNI-adjustment and CNI plus ACG-

adjustment and excludes other covariates. Lastly, column (4) keeps the separation between 

CNI-adjustment and CNI- plus ACG-adjustment and adds covariates. 

 

The estimates in columns (1) and (2) indicate that CNI-adjusted capitation increases the 

number of private primary centers in SAMS with relatively high CNI values, i.e. low SES 

areas. The coefficients on CNI x HighCNI are positive, significant at the 1-percent level, and 

relatively large, 0.020-0.022. The magnitude can for example be compared to the average in 

SAMS with CNI higher than 1.0, which is 0.064 (s.d. 0.27) over the whole period, and 0.086 

(s.d. 0.32) in 2013.  
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Columns (3) and (4) indicate that the results are driven by CNI-adjustment, and not ACG-

adjustment. The interaction CNI&ACG x HighCNI is positive, but small and far from 

significant in both columns. A potential explanation can be found in the relationship between 

CNI and ACG. We have only access to the ACG-index for primary care centers in one county 

council (Skåne), but in this case, ACG and CNI are negatively and significantly correlated. 

That is, primary care centers with enrolled patients that yield a relatively high CNI-value tend 

to have patients that simultaneously yield a relatively low ACG-value. Since the ACG is a 

more important influence on capitation in most county councils, this relationship could 

explain the results.  

 

The coefficient on CNI is negative, and in some columns significant on the ten-percent level. 

This estimate is not as robustly estimated, as it is based on variation only between county 

councils. There are furthermore only four county councils that only use CNI-adjustment. The 

results indicate though that positive estimates for CNI x HighCNI are more driven by a change 

in the distribution of entry and establishment within county councils, rather than increase the 

total number of private primary care centers. The total marginal effect (ߚଵ ൅  ଶ) is significantߚ

on the 5-percent level in column (2), but not in column (1). We return to this issue below. 

 

The patient choice reform per se contributes to an increased number of private primary care 

centers. The coefficient of Choice reform is positive and significant at the five-percent level, 

see column (2) and column (4). With regard to specific regulations related to the 

establishment of new primary care centers, only the coefficient of Scope of services is 

significant (at the five-percent level), indicating that the scope requirement acts as an 

disincentive for entry. 
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Table 3. Baseline regressions  

Variables (1) (2) (3) (4) 
     
CNI -0.0140* -0.00712 -0.0167** -0.00769* 
 (0.00682) (0.00430) (0.00653) (0.00385) 
CNI x HighCNI 0.0223*** 0.0200*** 0.0185*** 0.0183*** 
 (0.00365) (0.00403) (0.00432) (0.00468) 
CNI&ACG   0.00380 0.00177 
   (0.00266) (0.00248) 
CNI&ACG x HighCNI   0.00521 0.00241 
   (0.00461) (0.00480) 
Low entry barriers  -0.000892  -0.00103 
  (0.00628)  (0.00613) 
Scope of services  -0.0117**  -0.0113** 
  (0.00531)  (0.00510) 
High capitation share  -0.000197  -0.00103 
  (0.00688)  (0.00700) 
Cost responsibility  -0.00254  -0.00324 
  (0.00611)  (0.00590) 
Choice reform  0.0139**  0.0144** 
  (0.00612)  (0.00598) 
CNI value  0.00312  0.00308 
  (0.00206)  (0.00207) 
Population  0.119***  0.119*** 
  (0.00949)  (0.00949) 
Centers (3 km)  0.000949  0.000890 
  (0.000665)  (0.000695) 
CNI value (3 km)  0.0191***  0.0191*** 
  (0.00656)  (0.00661) 
Population (3 km)  0.000518  0.000540 
  (0.000922)  (0.000933) 
Density  0.0583***  0.0574*** 
  (0.00971)  (0.00960) 
Population > 65  0.00522***  0.00524*** 
  (0.00123)  (0.00124) 
Mean income   0.000237  0.000238 
  (0.000315)  (0.000315) 
Employed  -0.000374  -0.000224 
  (0.00155)  (0.00158) 
Right-wing alliance  -0.000197  -0.000206 
  (0.000212)  (0.000210) 
Constant 0.0252*** -0.264*** 0.0252*** -0.271*** 
 (0.00222) (0.0766) (0.00219) (0.0776) 
Observations 82,332 82,332 82,332 82,332 
SAMS 9,148 9,148 9,148 9,148 
R2 0.019 0.040 0.019 0.040 
Note: Robust standard errors clustered by county council in parentheses. ***p < 0.01, ** p < 
0.05, *p < 0.1. All specifications contain SAMS- and year fixed effects. 
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We also find a positive significant (at the one-percent level) association between the number 

of SAMS inhabitants (Population) and the number of private primary care centers. The care 

need of the neighboring SAMS areas appears to promote private entry, as the coefficient of 

CNI value (3 km) is positive and significant at the one-percent level. The finding indicates that 

private primary care centers base their location decisions on conditions in geographical areas 

larger than the SAMS. At the municipal level, the market size, in terms of population density 

(Density), and the demand for health care, in terms of the population share over 65 years of 

age (Population > 65), increase the number of private primary care centers significantly (at 

the one-percent level). 

 

3.1. Sensitivity analyses and extensions 

This section tests the sensitivity of the results in Table 3, and examines the credibility of the 

parallel trends-assumption. ACG-adjustment did not seem to have an effect on private 

primary care center establishment. We therefore use the simpler specification, shown in 

column (1) and (2) of Table 3, in the estimations reported below. A first sign that the results 

are robust can be seen from the similarity of the results between these two specifications. That 

covariates do not change the estimates of CNI x HighCNI makes it less likely that the results 

are driven by omitted variables [36, 37]. 

 

In Table 4, the specifications in column (1) and (2) use CEM [32] to pre-match the SAMS on 

the 2005 values of the following variables: Population, CNI (3 km), Density and Population > 

65. (These variables are significant on at least the 10-percent level in column (2), Table 3. 

Scope of services is also significant, but we lack values for 2005 for this variable. It is 

therefore not included among the matching variables.) In Table 4 column (2), we also include 

the number of primary care centers in the SAMS in 2005 among the matching variables. We 



21 

 

coarsen the variable by using the boundary value for the 25th, 50th, and 75th percentiles for 

each variable, except for the number of primary care centers which has to small variation to 

be partitioned into more than two parts (the boundary is 1 center). The results are very similar 

regardless of matching variables, and also very close to our baseline results, especially for 

CNI x HighCNI. Therefore, our estimates are relatively robust to including covariates linearly 

as in equation (1). 

 

Table 4. Matching and placebo estimations 

 (1) (2) (3) (4) 
Variables CEM 1 CEM 2 Placebo Placebo 
     
CNI -0.00981* -0.0106* -0.0179** -0.00752* 
 (0.00504) (0.00539) (0.00850) (0.00432) 
CNI x HighCNI 0.0195*** 0.0195*** 0.0232*** 0.0209*** 
 (0.00292) (0.00295) (0.00363) (0.00404) 
Placebo CNI   -0.0106** -0.00168 
   (0.00493) (0.00119) 
Placebo CNI x HighCNI   0.00453* 0.00406* 
   (0.00230) (0.00201) 
     
Covariates No No No Yes 
Observations 80,496 80,325 82,332 82,332 
SAMS 8,944 8,925 9,148 9,148 
R2 0.020 0.021 0.020 0.040 
Note: Robust standard errors clustered by county council in parentheses. ***p < 0.01, ** p < 
0.05, *p < 0.1. All specifications contain SAMS- and year fixed effects. 
 

In columns (3) and (4) we have included a “placebo” CNI-variable, and its interaction with 

HighCNI. These variables take the value 1 one year before a county council actually 

introduced CNI-adjusted capitation. If the placebo-interactions are sizeable, it is an indication 

that the trends differed before CNI-adjustment was introduced, which makes it less likely that 

parallel trends-assumption hold. Another interpretation may be that there are anticipation 

effects [38]; that is, private centers are aware that an adjustment will be introduced and acts 

upon that information. The CNI-placebo is relatively large and significant in column (3), but 
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small and insignificant in column (4) where all covariates are included. The interaction 

placebo is small, but significant on the 10 percent level in both columns. Note also that the 

estimate for CNI x HighCNI changes very little when the placebo variables are added. 

 

While the placebo estimations are not a source of huge concern, they do indicate a slight pre-

trend difference and therefore motivate a closer look at these trends. We therefore estimate a 

variant of equation (1), where we let each year, both before and after the introduction of CNI-

adjusted capitation, have its own effect. This specification also allows us to examine the 

development of treatment effects over time after the introduction of CNI-adjusted capitation, 

which is of independent interest. 

 

Figure 2 displays the yearly coefficients of CNI (grey solid line) and CNI x HighCNI (black 

solid line), and their 95 percent confidence interval (dotted grey and black lines respectively), 

spanning from three years before implementation to three years after (all lines start at zero in 

year four before implementation by definition). All county councils using CNI-adjusted 

capitation except one have at least three years before implementation and three years with 

CNI-adjustment in the sample period (see Table 1). The yearly effects for the county councils 

that have adjusted capitation according to CNI for more than three years in the sample period 

are included in the estimation. However, these coefficients are hard to interpret as the 

composition of the treatment group changes. They are therefore not included in the figure. 

 

The figure shows a small uptick in the trend for CNI x HighCNI during the three placebo 

years, but the estimates are small in comparison to the large change in trend that is shown 

after the county councils introduce CNI-adjustment (year 1 in the figure). The trend is clearly 

increasing over these three years. The trend for CNI is practically flat up until the introductory 
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year, and then turns somewhat negative but is never significant on the 5 percent level. These 

results reinforce our finding that the introduction of CNI-adjustment caused an increase in 

private center establishment in low SES areas, i.e. areas with high CNI. 

 

Figure 2. Yearly treatment effects 

 

Note: The figure displays the yearly (placebo)effect (solid lines) and the 95 percent 

confidence interval (dotted lines) of CNI (grey) and CNI x HighCNI (black), starting three 

years before a county council implements CNI-adjusted capitation, and ending three years 

after. The y-axis shows the coefficient magnitudes. 

 

 

None of the sensitivity tests reported in the appendix gives us reason to reconsider our 

baseline results. In order to examine more closely in which areas the adjustment has an effect, 

we show results in Figure 3 that indicate the effects over a larger range of CNI values. We use 

our baseline specification from column (2) in Table 3 (including covariates), and interact the 
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indicator for having CNI-adjustment (CNI) with indicators for CNI intervals. The group of 

SAMS with CNI less than or equal to 0.5 serves as the reference group, and then we include 

interactions with indicators of intervals of 0.1 up to a CNI-value of 2.0. There are few areas 

with CNI > 2.0, so we include all above this boundary in one group. The figure displays the 

coefficients for each interaction variable (the solid black line), and their 95-percent 

confidence interval (dotted black lines). 

 

Figure 3. Interval definition of high CNI  

 

Note: The figure displays the coefficients (the solid black line) of interactions between CNI 

and indicators for intervals of CNI, ranging from 0.5-0.6 to ≥ 2.0 in intervals of 0.1. The 

dotted lines indicate the 95-percent confidence interval. The y-axis shows the coefficient 

magnitudes. 

 

The pattern of coefficients in the figure indicates that CNI-adjustment has a significant 

positive effect in SAMS with CNI values ranging from about 1.0 to about 1.8 (the interval 
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1.5-1.6 is not significant on the 5-percent level, but similar in size). Below or above these 

boundaries the coefficients are insignificant and mostly near zero, with a partial exception for 

SAMS with CNI above 2.0 where there is a slight uptick in the effect. 

 

A question remains about the cause of the increase of private centers in high CNI areas. One 

potential explanation is that CNI-adjustment attracts private centers that would have otherwise 

established themselves in other county councils. Another explanation could be that private 

centers favor SAMS with relatively high CNI over those with relatively low CNI after the 

introduction of CNI-adjustment. Our estimation procedure uses both differences between and 

within county councils, so both explanations are in principle possible, but we believe the 

evidence point to the latter explanation as the main mechanism. First, the coefficient on the 

CNI-variable is consistently negative (although insignificant in most specifications, including 

our baseline). Second, running our baseline specification without the interaction CNI x 

HighCNI yields a positive, but very small and far from significant coefficient on CNI (0.002, 

p-value = 0.64). Third, if we run two specifications that only use differences between county 

councils, we find no significant differences. In the first, we contrast county councils with and 

without CNI-adjusted capitation but only use SAMS with CNI below 1.0. The estimate on 

CNI is negative, small and insignificant (-0.0028, p-value = 0.50). In the second, we use only 

SAMS with a CNI equal to or higher than 1.0. In this specification the estimate is positive, but 

still small and insignificant (0.0046, p-value = 0.55). Thus, it seems like CNI-adjusted 

capitation mainly causes a change in the distribution of private centers within county councils, 

and make centers that would have otherwise located themselves in areas with relatively low 

CNI choose areas with relatively high CNI. 
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4. Discussion 

We estimate the effects of using care-need adjusted capitation on the supply of private 

primary care centers. Our analysis produces robust results showing that private primary care 

centers do react to the incentives created by risk-adjustment of capitation. Adjusted capitation 

significantly increase the number of private primary care centers in areas with relatively high 

Care Need Index. Furthermore, CNI-adjusted capitation tends to generate a larger number of 

private primary care centers in areas with a CNI between 1.0 and 1.8, while the effect is 

practically absent in areas with lower or higher values of CNI. Our analysis also shows that 

the care-need adjustment changes the distribution of private centers within county councils 

and not the total supply of private centers. 

 

Overall, our results are good news for the governance of health care providers.  The results 

show that economic incentives influence provider behavior in terms of location choices, and 

that such incentives can be used to create a more equal supply of primary care. Thus, care-

need adjusted capitation, together with other types of risk-adjustment measures, may provide 

a useful tool in efforts to rectify imbalances in access to care, particularly in contexts where 

political planning is not possible, or is inefficient [14].  

 

The change in the spatial distribution of private primary care centers induced by CNI-

adjustment has co-existed with a large increase in the number of centers. On the one hand, our 

results indicate that such adjustment procedures do not affect the total number of centers. On 

the other hand, we do not know if we would have obtained similar results, had there not been 

a large increase and the primary care market had been closer to equilibrium. Furthermore, an 

interesting question for future research is whether the increased supply of primary care centers 

translates into more care and better health outcomes for the population in low SES areas. 
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Another possibility is that the additional resources provided by the risk-adjusted payment are 

not allocated to services for patients, but to other purposes such as higher profits, in which 

case the increased supply is less likely to imply patient benefits. Groups of low SES tend to 

wait longer for care or refrain from care, a behavior related to e.g. financial restrictions and 

dissatisfaction with care [39-42]. Thus, for improvement in spatial accessibility to translate 

into increased service, additional efforts on the part of the primary care center may be 

required, such as outreach activities and more focus on preventive care.  However, the CNI-

adjustment per se does not incentivize primary care centers to exert such efforts. More 

evidence of how risk-adjusted payment influence service provision and in turn population 

health would shed light on the matter. 

 

4.1. Limitations 

The county councils differ in the number of years they have used CNI-adjusted capitation, and 

we have relatively few pre-reform periods in some county councils, and few post-reform 

periods in others. Our results are therefore a mix of longer run and shorter run effects, and we 

can only estimate yearly effects for three years after introduction.  

 

Our analysis contains many covariates related to the various regulations of the patient choice 

reforms, enabling us to consider the impacts of regulatory (dis)incentives for the entry of 

private primary care centers in a local market. However, as noted in section 2.1, the covariates 

are often highly correlated with each other, making the interpretation of the estimates 

difficult. On the other hand, they function well as controls, strengthening our belief that we 

estimate the causal relationship between care need-adjusted capitation and location. 
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As a final point, we want to stress the fact that our findings describe an average effect for all 

county councils that use CNI-adjustment. The effect is likely to vary between individual 

county councils, depending on the design and level of care-need adjusted capitation. In a 

recent report we perform a case study of three county councils, and observe that areas with 

very high care need attract considerably more private primary care centers in the county 

council that uses a high threshold value over which CNI-adjusted capitation kicks in [43]. 

Unfortunately, the number of county councils is small, and the variation in thresholds and 

other design features is relatively idiosyncratic. It is therefore difficult to examine statistically 

if the effects are heterogeneous. 

 

5. Conclusions 

Risk-adjusted capitation based on the Care Need Index increases the supply of private primary 

care centers in areas with unfavorable socioeconomic characteristics. More generally, this 

result indicates that risk-adjusted capitation can significantly affect private providers’ location 

decisions.  Further research is needed to see if these results hold in other contexts, and to 

better understand how payment designs can best alleviate inequitable access to health care. 

 

 

 

Funding 

The study was funded by Region Skåne, a Swedish regional health authority. The data 

compilation was partly funded by Swedish Competition Authority (grant no 316/2013) and 

FORTE - Swedish Research Council for Health, Working Life and Welfare (grant no 2011-

0608). 

 



29 

 

 

Acknowledgements 

The dataset used in the article has been compiled by the authors together with Lina Maria 

Ellegård, Lund University, Gustav Kjellsson, University of Gothenburg, and research 

assistant Malin Bredenberg. The register builds on two previous registers of primary care 

centers provided by Omvård.se and Hälso- och sjukvårdsinformation but have been 

complemented by a large number of contacts with county councils, primary care centers 

chains, and individual centers, as well as from surveys and official documents of payment 

systems used in the county councils. 

 

 

  



30 

 

References 

1. van Doorslaer E, Masseria C,  Koolman X. Inequalities in access to medical care by 

income in developed countries. CMAJ. 2006; 174: 177-83. 

2. van Doorslaer E, Koolman X,  Jones A. Explaining income-related inequalities in 

doctor utilisation in Europe. Health Econ. 2004; 13: 629-647.  

3. Bago d'Uva T, Jones AM. Health care utilisation in Europe: New evidence from the 

ECHP. J Health Econ. 2008; 28: 265-279. 

4. Devaux M. Income-related inequalities and inequities in health care services utilization 

in 18 selected OECD countries.  Eur J Health Econ. 2015; 16: 21-33. 

5. Nordin M, Dackehag M, Gerdtham U-G. Socioeconomic inequalities in drug utilization 

for Sweden: Evidence from linked survey and register data. Soc Sci Med. 2013; 77: 

106-117. 

6. Hiscock R, Pearce J, Blakely T, Witten K. Is Neighborhood Access to Health Care 

Provision Associated with Individual-Level Utilization and Satisfaction? BMC Health 

Serv Res. 2008; 43: 6.  

7. Chan L, Hart G, Goodman DC. Geographic Access to Health Care for Rural Medicare 

Beneficiaries. J Rural Health. 2006; 22: 140-146. 

8. Sibley LM, Weiner JP. An evaluation of access to health care services along the rural-

urban continuum in Canada. BMC Health Serv Res. 2011; 11: 20.  

9. Gulliford MC. Availability of Primary Care Doctors and Population Health in England: 

Is There an Association? J Public Health Med 2002; 24: 252-254. 

10. Basu J, Mobley LR, Thumula V. The small area of ambulatory care sensitive 

hospitalizations: A comparison of changes over time. Soc Work Public Health. 2014; 

29: 176–188. 



31 

 

11. Rosano A, Loha, CA; Falvo R; Van Der Zee J, Ricciardi W, Guasticchi G, De Belvis 

AG. The relationship between avoidable hospitalization and accessibility to primary 

care: a systematic review. Eur J Public Health. 2013; 23: 356-360.  

12. Guagliardo M. Spatial accessibility of primary care: concepts, methods and challenges. 

Int J Health Geogr. 2004; 3:3.  

13. Goddard M, Gravelle H, Hole A, Marin, G. Where did all the GPs go? Increasing 

supply and geographical equity in England and Scotland. J Health  

Serv Res Policy. 2010; 15: 28-35.  

14. Socialstyrelsen. Införandet av vårdval i primärvården. Stockholm; 2010. 

15. Anell A. The public-private pendulum – Patient choice and equity in Sweden. N Engl J 

Med. 2015; 372: 1-4. 

16. Isaksson D, Blomqvist P, Winblad U. Free establishment of primary health care 

providers: Effects on geographical equity. BMC Health Serv Res. 2016; 16: 28. 

17. Hennig-Schmidt H, Selten R, Wiesen D. How payment systems affect physicians’ 

provision behavior - an experimental investigation. J Health Econ. 2011; 30: 637-646. 

18. Grytten J, Sørensen R. Practice variation and physician-specific effects. J Health Econ. 

2003; 22:403-418. 

19. Devlin RA, Sharma S. Do physician remuneration schemes matter? The case of 

Canadian family physicians. J Health Econ. 2008; 27: 1168-1181. 

20. Dahrouge S, Hogg W, Ward N, Tuna M, Devlin RA, Kristjansson E, Tugwell P, Pottie 

K. Delivery of primary health care to persons who are socio-economically 

disadvantaged: does the organizational delivery model matter? BMC Health Serv Res. 

2013;13: 517. 



32 

 

21. Gosden T, Sibbald B, Williams J, Petchey R, Leese B. Paying doctors by salary: a 

controlled study of general practitioner behaviour in England. Health Policy. 2003; 64: 

415-423. 

22. Ellis RP. Creaming, skimping or dumping: provider competition on the intensive and 

extensive margins.  J Health Econ, 1998; 17: 537-555. 

23. Eggleston K . Risk selection and optimal health insurance – provider payment systems. 

J Risk Insur. 2000; 67: 173-196. 

24. Malmström M, Sundquist J, Bajekal M, Johansson S. Indices of need and social 

deprivation for primary health care. Scand J Soc Med. 1998; 2: 124–130. 

25. Sundquist K, Malmström M, Johansson SE, Sundquist J. Care Need Index, a useful tool 

for the distribution of primary health care resources. J Epidemiol Community Health. 

2003; 57: 347-52. 

26. Starfield B, Weiner J, Mumford L, Steinwachs D. Ambulatory care groups: a 

categorization of diagnoses for research and management. BMC Health Serv Res. 1991; 

26: 53–74. 

27. Myndigheten för Vård- och Omsorgsanalys. Låt den rätte komma in: Hur har 

tillgängligheten påverkats av apoteksomregleringen, vårdvalet samt vårdgarantin och 

Kömiljarden? Stockholm; 2014. 

28. Myndigheten för Vård- och Omsorgsanalys. Vad vill patienten veta för att välja? 

Vårdanalys utvärdering av vårdvalsinformation. Stockholm; 2013. 

29. Beckman A, Anell A. Changes in health care utilisation following a reform involving 

choice and privatisation in Swedish primary care: a five-year follow-up of GP-visits. 

BMC Health Serv Res. 2013;13: 452-452. 



33 

 

30. Lundvall K, Öhlin J, Stefansdotter A. Inträdeshinder för privata vårdcentraler: 

Erfarenheter från valfrihetsreformen inom primärvård. Stockholm: Konkurrensverket; 

2011. 

31. Anell A, Nylinder P, Glenngård A. Vårdval i primärvården. Jämförelse av uppdrag, 

ersättningsprinciper och kostnadsansvar. Stockholm: Sveriges Kommuner och 

Landsting; 2012. 

32. Iacus SM, King G, Porro G. Causal inference without balance checking: Coarsened 

Exact Matching. Polit Anal. 2011; doi:10.1093/pan/mpr01. 

33. Abadie A. Semiparametric difference-in-differences estimators. Rev Econ Stud. 2005; 

72: 1–19. 

34. Bertrand M, Duflo E, Mullainathan S. How much should we trust differences-in-

differences estimates? Q J Econ. 2004; 119: 249-275. 

35. Cameron AC, Gelbach JB, Miller DL, Bootstrap-Based Improvements for Inference 

with Clustered Errors. Rev Econ Stat. 2008; 90: 414-427. 

36. Altonji JG, Elder TE, Taber CR. Selection on observed and unobserved variables: 

Assessing the effectiveness of catholic schools. J Polit Econ. 2005; 113: 151–184. 

37. Oster, E. Unobservable selection and coefficient stability: Theory and evidence. 

National Bureau of Economic Research; 2014. [Working Paper 19054]  

38. Malan A, Reif J. Interpreting pre-trends as anticipation: Impact on estimated treatment 

effects from tort reform. J Public Econ. 2015; 124. 

39. Wamala S, Merlo J, Boström G, Hogstedt C. Perceived discrimination, socioeconomic 

disadvantage and refraining from seeking medical treatment in Sweden. J Epidemiol 

Community Health. 2007; 61: 409–415.  

40. Molarius A, Simonsson B, Lindén-Boström M, Kalander-Blomqvist M, Feldman I, 

Eriksson HG.  Social inequalities in self-reported refraining from health care due to 



34 

 

financial reasons in Sweden: health care on equal terms? BMC Health Serv Res. 2014; 

14: 605. 

41. Glenngård AH. Is patient satisfaction in primary care dependent on structural and 

organizational characteristics among providers? Findings based on data from the 

national patient survey in Sweden. Health Econ Policy Law. 2013; 8: 317-333.  

42. van Ryn M, Burke J. The effect of patient race and socio-economic status on physicians' 

perceptions of patients. Soc Sci Med. 2000;50:813-828. 

43. Anell A, Dackehag M, Dietrichson J. Vilken betydelse har CNI-ersättning för etablering 

av privata vårdcentraler? Delrapport 2B, Utvärdering av hälsoval i primärvården 

respektive vårdval inom specialistvården i Region Skåne.  KEFU - Rådet för 

kommunalekonomisk forskning och utbildning; 2016. 

  



35 

 

Appendix: Additional sensitivity tests 

This appendix shows the results for sensitivity tests briefly reported, but not shown, in the 

main text. We use the specification in column (2) of Table 2 as our baseline specification, and 

begin by discussing our main estimate, the coefficient on CNI x HighCNI. Column (1) of 

Table A.1 shows the results from a specification with total number of centers (Centers) as the 

dependent variable. The coefficient is somewhat smaller, 0.0145, than in the baseline 

specification but still significant on the 1 percent level. The estimate is again similar in 

column (2), but smaller (0.0137), where we define the group of SAMS with high CNI-index 

after 2005 year’s values. In columns (3)-(5), there are only minimal changes to the results 

when we change the definition of a SAMS neighbourhood to from 3 km to 1, 5, and 10 km, 

respectively.  

 

The estimates are not sensitive to excluding SAMS with a population under 500 inhabitants 

(or 10 or 100, but we omit these results for brevity), or if we exclude SAMS with a population 

over 10,000 inhabitants. The coefficient on CNI x HighCNI, shown in column (8), is still 

highly significant if we exclude SAMS with less than 100 inhabitants, and use a dependent 

variable measuring the number of private primary care centers per capita. Lastly, we examine 

if our standard errors are underestimated due to the small number of clusters. We have 

estimated a “long difference” specification where all variable values are calculated as the 

difference between 2005 and 2013. The coefficient of CNI x HighCNI in this specification is 

larger than in the baseline specification (0.025) and significant (p < 0.001). Similarly, the 

estimate is still significant (p < 0.001) when we use the wild bootstrap procedure to calculate 

the p-value. 
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The estimates for CNI are stable in terms of sign, and reasonably stable in terms of magnitude 

in all ten specifications. The significance varies widely though. In terms of significance 

however, we are most confident of the standard errors in columns (9) and (10). There, the 

estimates are not significant on conventional levels of significance and in line with our 

baseline specification. 

 

Table A1. Additional sensitivity tests 
Panel A 

 (1) (2) (3) (4) (5) 
Variables Centers CNI 2005 1 km 5 km 10 km 
      
CNI -0.00502 -0.00451 -0.00755* -0.00715 -0.00834** 
 (0.00398) (0.00468) (0.00413) (0.00435) (.00398) 
CNI x HighCNI 0.0145*** 0.0137*** 0.0208*** 0.0203*** 0.0211*** 
 (0.00424) (0.00364) (0.00393) (0.00420) (0.00389) 
      
Covariates Yes Yes Yes Yes Yes 
Observations 82,332 82,332 82,332 82,332 82,332 
SAMS 9,148 9,148 9,148 9,148 9,148 
R2 0.029 0.039 0.040 0.040 0.040 

Panel B 
 (6) (7) (8) (9) (10) 

Variables 
 Pop > 500 Pop < 

10,000 
Per capita Long 

difference 
Wild 

bootstrap 
      
CNI -0.00818 -0.00891** -0.00931*** -0.00479 -0.00712 
 (0.00628) (0.00403) (0.00281) (0.00490) (p = 0.168) 
CNI x HighCNI 0.0225*** 0.0192*** 0.0195*** 0.0254*** 0.0200*** 
 (0.00505) (0.00357) (0.00278) (0.00481) (p = 0.000) 
      
Covariates Yes Yes Yes Yes Yes 
Observations 50,289 82,039 72,312 9,148 82,332 
SAMS 5,737 9,119 8,131 9,148 9,148 
R2 0.048 0.026 0.012 0.064 0.040 
Note: Robust standard errors clustered by county council in parentheses, except in column (10) where we use the 
wild bootstrap (Cameron et al., 2008) to calculate a p-value. ***p < 0.01, ** p < 0.05, *p < 0.1. All 
specifications contain SAMS- and year fixed effects. 

 


