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Abstract

The study investigates the effect of marketing on performance in the context of a tertiary education institution. A near-vector autoregression model is developed and estimated using the approach Seemingly Unrelated Regressions. The study shows that a number of macro-marketing and marketing-mix factors have significant impact on the level of enrolments and enquiries. Even though most effects have been found to be positive, they are short-lived. The study also finds few negative effects of marketing that might require closer qualitative re-examination as to what the reasons and their ramifications are.
Introduction

Education is the primary source of human capital that is needed to fuel economy. The demand for education is rather erratic and there is a growing need for educational institutions to stimulate the demand and thus attain a stable flow of enrolments (Kotler & Fox, 1995). In New Zealand, the role of institutes of technology and polytechnics (ITPs) in attracting new students has steadily been increasing. The proportion of domestic and international EFTS enrolled in the ITP sector has grown from 25.15% in 2002 to 27.85% in 2009 (http://www.educationcounts.govt.nz). Moreover, in the period 2002-2009 the growth in the absolute number of EFTS in ITPs accounted for 52% of the total growth for the whole sector. Some analysts comment that the growth in the sector cannot be simply attributed to population growth; rather driving forces seem to be multiple and interrelated (McClelland, 2006). Besides, the population’s involvement and interest (i.e. participation) in the tertiary education has seen a remarkable increase in recent years. This can be attributed to a number of factors including marketing activities and strategies initiated by particular tertiary education providers.
From the perspective of a particular tertiary education provider, the marketing challenge is threefold: a) improving service quality (i.e. quality of education and facilities); b) creating interest in education as a general category of life choices and thus competing against alternative lifestyles; c) promoting the brand of the institution and thus competing against other higher education institutions. The cost of marketing in the sector is not insignificant. Marketing accounts for approximately 3-8% of the total costs in a typical ITP institution. The pressing question is how effective marketing is in the sector. What are the returns on marketing expenditure? Particularly, what is the effect of specific marketing factors on the demand for education?                      

In this article, I address the aforementioned questions through the use of a time-series modelling approach in the context of marketing operations within a single institute of technology. First, the literature addressing the effect of marketing factors on educational institution performance is reviewed. Second, the conceptual framework of the study is discussed. Then, I present the research context and describe data and its operationalisation. Next, the modelling and estimation approaches are explained. Finally, the results of the estimation are presented and summarised.      

Effect of marketing on performance in tertiary education
There is an ample of research on the effect marketing factors on brand performance. Empirical research looked at the short-term versus long-term effects of marketing expenditures (Bucklin & Gupta, 1999, Ataman, Heerde, Mela, 2010). In the time-series context, a short-term effect refers to a contemporaneous change in a dependent variable due to a one-time change in the level of an independent variable. A long-term effect refers to a cumulative effect on the performance variable attributed to a permanent change in the level of a marketing factor. For example, a price discount may increase product sales for a short-time period while failing to influence the long-term sales trend in general. This temporary periodical increase is the short-term effect of the marketing factor. However, repeated intermittent discounts may permanently shift the level of the trend which is the long-term effect of marketing. This can be due to customers first buying the product on discount several times later developing preference and loyalty towards the brand and then keep buying the brand in non-discount situations.   
Most empirical research has been done in the context of business organisations. Most often, the focus has been on grocery and industrial products. There are few studies that investigate empirically how marketing affects performance in tertiary education.                        

Marketing performance
In business literature, performance is measured in different ways. It is operationalised as product sales, brand choice, stock market returns, attitude scores, or quantity/margin premium (Ataman et al., 2010). In particular, operationalising marketing performance in an educational institution is a challenging task. It essentially boils down to answering a question such as “what are the key indicators that marketing departments are trying to maximise?” The number of student enrolments is one of such indicators, although one could come up with a number of marketing and non-marketing factors that potentially influence the decision on whether to enrol or not. In this paper, I emphasise the number of enquiries an institution gets from population as a measure of marketing performance. The number of enquiries stands as a proxy for a general level of interest in education in general and an institutional brand in particular fostered through targeted marketing activities, campaigns, and sponsored events. Logically, one would expect that higher levels of enquiries would lead to higher levels of enrolments. Most often, both enquiries and enrolments data are registered in internal databases on a daily basis. Last but not least, website traffic can also be considered a performance indicator. Similar to enquiries, the number of visits to the main website of the institution is directly influenced by marketing factors. The level of website traffic is the indicator of performance as well as the determinant of enrolments.                       
Marketing factors
The factors that affect performance can be broadly divided into three groups: macro-factors, marketing-mix factors, and specific control factors. Macro-factors are basically uncontrollable and they are generated in the external environment of the institution. One of the significant macro-factors in the economic environment is recession. A recent simulation study of the Ministry of Education in New Zealand found that recession positively influences demand for tertiary education (McClelland, 2006). Also, NZ Herald reported that the student enrolments at the University of Auckland have increased by 12% in the period of recession. However, recession seems to be a two-edged sword. Some observers argue that dwindling employment and economic opportunities, skyrocketing living costs, less disposable income, and declining confidence can negatively impact the number of students (Grummon, 2010). Nevertheless, institutions such as ITPs that are the main tertiary providers in their regions may have much to gain from recession, most probably, due to convenience and savings in the costs of living and travel for local students. 

Marketing-mix factors comprise activities initiated by a tertiary education institution to attract students. In general, these include product, price, place, and promotion decisions. In particular, the following elements can be relevant:

· Product: education quality, facilities, service, library, IT support, etc.

· Price: tuition fee structure, extra charges (e.g. printing, insurance).

· Place: number of campuses and centres, online teaching.
· Promotion: advertising, general campaigns, events, online marketing.              

Control factors refer to specific situations that may generate temporal and spacial fluctuations in performance not attributable to marketing activities. For example, seasonal changes, holidays, study terms, and the start of the terms influence the level of both inquires and enrolments.              
Conceptual Framework
Figure 1 shows the hypothesized interrelationships among the concepts involved.  The general expectation is that student enquiries are driven by the institution’s marketing activities that in turn drives the student enrolments. At the same time, a number of other factors simultaneously affect enrolments as well as website visits. 


Figure 1. Conceptual Framework
The framework shows that enrolments are determined by macro-factors, enquiries, website visits, and control variables. At the same time, the level of website visits depends on website traffic factors, marketing-mix factors, and control variables. Simultaneously, the level of enquiries is influenced by marketing-mix factors and control factors. Not shown in the framework are auto-regressive effects and the lagged effects of the variables. Auto-regression refers to the situation where the variable’s past (lagged) values influence its current values. For instance, the number of enrolments in a particular week might possibly depend on enrolment levels in the weeks immediately preceding the week under focus. Most often, auto-regression of order 1 is significant. Similarly, some variables such as advertising might not have an immediate effect on the level of a dependent variable. Rather the effect may be delayed which can be easily tested by the inclusion of the lagged levels of advertising. 
Research context
The research context is an institute of technology situated in the North-East of New Zealand. EFTS are slightly greater than 3000 and the tutorial staff is 206. It has five faculties each comprising several schools. The campus hosts a science complex, the visitor industry centre, student amenities complex, lecture theatres, meeting house, reception building, children’s centre, five multi-storey buildings, modern library, learning centre, workshops, arts and craft complex, winery, electronics block, teaching gymnasium, a video production complex, and farming facilities. Recently, a new trades training workshop has been completed. Also, the institution leases specialist areas from a neighbouring sports complex and maintains five centres in different regions (the annual report of the institution, 2009).        

Data and operationalisation
Table 1 shows the variables conceptualised, their operationalisation, and the relevant sources. The data have been retrieved from different sources across the different departments of the institutions. The bulk of it has been provided by the department of marketing. Macro-factor time-series are taken from the external sources.
	#
	CONCEPT
	OPERATIONALISATION
	SOURCE

	Performance Variables

	1
	Enrolments
	Weekly enrolments from November 2007 to June 2010 across all programmes and courses at the institution 
	CEO’s office

	2
	Enquiries
	Weekly enquiries registered at the institution’s database from November 2007 to June 2010.  
	CEO’s office

	3
	Website visits
	The number of times visitors have been to the main site (unique sessions initiated by all visitors) recorded weekly from November 2007 to June 2010.
	Google analytics

	Macro-factors

	4
	Recession
	ANZ-Roy Morgan index for Consumer Confidence NZ, 2007-2010 
	Roy Morgan Res.

	5
	Weather
	Average weekly temperature in the area 
	Wunderground

	Marketing-mix factors

	Product development

	6
	New Trades Complex 
	The dummy variable for the new trades training complex (“0” = before the complex has opened; “1” = after the complex has opened) 
	Annual Report

	Advertising

	7
	Adstock
	Weekly transformed total advertising expenditure assuming the half-life of two weeks
	Department of marketing 

	8
	Press advertising
	Dummy variable for printed ads in local, community, and regional newspapers (“0” = no exposure; “1” = exposure)
	Department of marketing

	9
	Radio advertising
	Dummy variable for ads in local radio channels (“0” = no exposure; “1” = exposure)
	Department of marketing

	10
	Mailer
	Dummy variable for letter box drops (“0” = no exposure; “1” = exposure)
	Department of marketing

	11
	New campaign theme
	Dummy variable for the new advertising campaign theme (“0” = old campaign themes; “1” = the new campaign theme)
	Department of marketing

	Online marketing

	12
	Facebook
	Dummy variable (“0” = before the institution’s Facebook account has been created; “1” = after the institution’s Facebook account has been created)
	Department of marketing

	Events

	13
	Information Day
	Dummy variable (“0” – the week with no Information day; “1” – the week in which Information Day was held) 
	Department of marketing

	14
	Careers Expo
	Dummy variable (“0” – the week with no Careers Expo; “1” – the week with Careers Expo). 
	Department of marketing

	15
	High School Liaison
	Dummy variable (“0” – the week with no high school liaison activities; “1” – the week with the liaison activities). 
	Department of marketing

	16
	Graduation Day
	Dummy variable (“0” – no Graduation Day; “1” – the Graduation Day week). 
	Department of marketing

	Website traffic factors

	17
	Visitors
	The number of users visiting the main site within a one week period – weekly observations.
	Google analytics

	18
	Time-on-site
	 The average time a visitor spends on the site
	Google analytics

	19
	Page views
	The number of pages seen by the users on the site
	Google analytics

	20
	Visits NZ
	The number of visits generated from New Zealand
	Google analytics

	21
	Visits India
	The number of visits from India
	Google analytics

	22
	Visits the region
	The number of visits from the local region
	Google analytics

	Control factors

	23
	Seasonality
	11 monthly dummies (e.g. “1” – January and “0” – other than January; “1”- February and “0” other than February, and so on)
	Own development 

	24
	Study Terms
	Dummy variable (“1” – the weeks when the study terms are on; “0” – the weeks outside the study terms) 
	Own development

	25
	Holidays
	Dummy variable (“1” – some weekdays are public holiday; “0” – no public holidays in the week) 
	Own development

	26
	Term begins
	Dummy variable (“1” – the week a study term commences on and the week immediately preceding it; “0” – other than the aforementioned weeks)
	Own development

	21
	Institution closed
	Dummy variable (“1” – the week the institution is closed; “0” – the week the institution is open)
	Own development


Table 1. The concepts and their operationalisation  
Performance Variables

The CEO’s office has provided the information on daily enrolments and enquiries from November 2007 to the present. These numbers are aggregated into weekly time-series that comprises 136 periods. For the same periods, the level of visits to the main website of the institution has been retrieved from Google analytics. Google analytics is the online tool that enables one to observe a number of indicators related to a particular website’s traffic.      

Macro-factors
Recession is operationalised in terms of consumer perceptions about the future outlook of the economy. I assume that recession affects choices only if it significantly affects individuals’ perceptions. Therefore, the measure selected is the ANZ-Roy Morgan’s Consumer Confidence index for the matching periods (www.roymorgan.com). However, it is the reverse of recession meaning that lower levels of consumer confidence indicating greater magnitude of recession impact. The weekly levels of consumer confidence for New Zealand have been retrieved from Roy-Morgan Research’s website (Consumer confidence, 2010). Weather is operationalised as the weekly average temperature. Average daily temperatures for the city in question have been retrieved online from the website wundergound.com.  

Marketing mix-factors
The construction and completion of the new mega trades training complex is taken as product development. A dummy variable has been created to indicate this event.  Advertising is operationalised through several variables. The average total advertising expenditure for the weeks concerned comes from the department of marketing reports. However, the level of advertising is intermittent rather than continuous – heavy advertising prior to the study terms alternates with the periods of relative silence (Figure 2). 
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Figure 2. Weekly total advertising expenditure and adstock levels (assuming 2 weeks half-life).

To smooth the pattern I refer to the theory of Adstock. The theory posits that each new advertising expenditure increases consumer awareness to a greater level. However, there is a natural decay of awareness and this decay reduces the awareness level unless more advertising recovers the loss and adds more gains. Assuming the rate of decay (half-life) being approximately 2 weeks, I calculate the level of adstock for the weeks concerned.
The data for press advertising, radio advertising, and mailer (mailbox drops) are taken from the department of marketing reports. The reports indicate the dates when these ads were printed, aired, or distributed. Press advertising comprises print full colour ads placed in local, community, and regional newspapers. Radio advertising is represented by 30 second ads aired on different popular local radio channels. Mailbox drops mean the distribution of the institution’s news mailer to the targeted areas within the region. These variables are operationalised as dummy variables taking the value 1 for the weeks of exposure to this advertising material and 0 for the weeks of no exposure.          

Furthermore, a massive change in advertising campaign theme has been enacted across all media. A dummy variable has been created to indicate this strategic change. The dummy variable separates the weeks with the new campaign from the weeks when the older campaigns were active. Also, a number of different events are organised to attract potential students. The study focuses on the following events: Information Day, high school liaison activities, Careers Expo, and Graduation Day. The information on the dates when these events have been organised are taken from the marketing department’s plans and reports. Dummy variables are created for each of these events “1” indicating that the event has occurred in a particular week and “0” indicating that it did not occur in the week concerned.      

Online marketing is exhibited in the use of innovative online methods to communicate to the stakeholders. One of these tools is the account in Facebook, a popular social interaction site in the Internet. The Facebook account is accounted for by the dummy variable.    

Factors that impact website traffic

A number of factors determine the number of visits to the main website of the institution. These factors are retrieved from Google analytics.

Control factors  

The control factors account for seasonal variation patterns in the data. These factors are operationalised as dummy variables. 
 Modelling approach and estimation               
The near-VAR (auto-regression) model is applied to account for the dynamic effects between variables. VAR models enable the researcher to simultaneously explain the evolution of several endogenous (i.e. dependent) variables in terms of their own lags and the lagged levels of independent variables. Near-VARs differ from full VARs in terms of the structure of the equations; a full VAR involves the same independent variables in all equations while near-VARS contain different variables in different equations. The near VAR is set in the form of the following system of equations:

Y1t = μ1 + γ11Y1t-1 + ∑ γ12jY2t-j+ ∑ γ13jY3t-j + β11Rt + β12Wt + ∑β13jASt-j + β14FC + β15TC + ∑ δ1kDk + ε1 
Y2t = μ2 + γ21Y2t-1 + ∑ β21jASt-j + ∑ β22kMMk + ∑ β23kWTk + ∑ δ2kDk + ε2
 Y3t = μ3 + γ31Y3t-1 + ∑ β31MMk + ∑ δ3kDk + ε3

In the equations: Y1t – enrolments; Y2t – website visits ; Y3t – enquiries; μ1,2,3 – constants; ε1,2,3 – disturbance terms; Rt – recession; Wt – weather; ASt – adstock; FC – Facebook; TC – Trades Centre, Dk- control factors; MMk – marketing mix factors (Trades Centre, Press, Radio, Mailer, New Campaign, Facebook, Information Day, Careers Expo, High School Liaison, and Graduation Day); WTk – website traffic factors (Visitors, Time-On-Site, Page Views, Visits NZ, Visits India, Visits the Region). 

The first step in estimation is to check whether any variable contains a unit root. Especially, the endogenous variables need to be tested for unit root as the variables containing unit root can cause spurious effects. I run the Augmented Dickey-Fuller and Phillip-Perron unit tests which indicate the rejection of a unit root hypothesis for all continuous variables. This is good news that means that all variables can be included in the model without differencing. Moreover, all continuous variables are transformed into logs. Because of log-log relation, the coefficients on the continuous regressors represent elasticity.
The system les of equations is estimated using the Seemingly Unrelated Regressions (SUR) approach. SUR ensures greater efficiency in estimation. It is shown that SUR can really improve estimation if a) there are different independent variables in each equation which is the case; b) there is significant correlation between the equation residuals. Next, I report the results of the estimation. 

Results
The first question to consider is whether enquiries drive enrolments. In Figure 3 the comparison of shifted standardised time-series of the variables indicates that these indicators tend to move in the same direction for most of the sample period except the three significant shocks to the level of enquiries in the second half of the sample period.        
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Figure 3. The time-series of standardised (Z-scores) enrolments and enquiries

The findings indicate (Refer to Table 2) that indeed enquiries determine enrolments but this does not happen contemporaneously. Rather it takes two weeks until increase in enquiries yields positive gains in enrolments.      
Similarly, the relation between the visits to the main website and enrolments is of interest. In Figure 4 one could see that the trend shifts, although fairly comparable, tend to move in opposite directions, especially, in the second half of the sample period.     
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Figure 4. The time-series of standardised (Z-scores) enrolments and website visits
A quick glance at Table 2 shows that there is no significant contemporaneous effect of website visits on enrolments. But the lagged level of website visits has a negative impact on enrolment which means that 1% increase in website visits causes 0.72% decrease in enrolments in two weeks time.      

The full results of the model estimation are given in Table 2. The regression coefficients, t-values, and their significance level for all three equations are compiled into this table. The numbers in the brackets indicate the lag order (i.e. enquiries {3} means the level of enquiries three weeks ago).     
	
	Dependent Variables

	
	Enrolments
	Website visits
	Enquiries

	
	coefficient
	t-value
	coefficient
	t-value
	coefficient
	t-value

	Constant 
	11.65599089
	3.6277***
	0.135424
	0.88205
	-4.612287
	-1.44245

	Endogenous variables 

	Enrolments {1}
	0.02309302
	0.47204
	
	
	
	

	Enquires 
	-0.01588959
	-0.30209
	
	
	
	

	Enquiries{1}
	0.06753525
	1.44811
	
	
	0.055789
	1.9373**

	Enquiries{2}
	0.07234753
	2.16760**
	
	
	
	

	Enquiries{3}
	0.04025135
	1.26823
	
	
	
	

	Enquiries{4}
	0.02305424
	0.71007
	
	
	
	

	Enquiries{5}
	-0.00625352
	-0.20355
	
	
	
	

	Web visits
	0.34032308
	1.26977
	
	
	
	

	Web visits{1}
	0.01199514
	0.04382
	-0.006159
	-0.91916
	
	

	Web visits{2}
	-0.72634257
	-2.7115***
	
	
	
	

	Web visits{3}
	0.03866968
	0.13977
	
	
	
	

	Web visits{4}
	-0.08542028
	-0.30669
	
	
	
	

	Web visits{5}
	-0.05331140
	-0.22686
	
	
	
	

	Macro-factors

	Recession perc-n 
	-0.91405087
	-3.5898***
	
	
	
	

	Weather
	0.30897922
	2.6714***
	
	
	
	

	Website traffic factors

	Visitors
	
	
	0.4649367
	15.577***
	
	

	Time-on-site
	
	
	-0.0241091
	-1.48273
	
	

	Page views
	
	
	0.0223327
	0.96570
	
	

	Visitors NZ
	
	
	0.5413579
	26.133***
	
	

	Visitors India
	
	
	0.0249062
	5.036***
	
	

	Visitors the region
	
	
	-0.0153444
	-3.776***
	
	

	Marketing mix factors

	Product Development

	Trades complex
	-0.00336521
	-0.02048
	
	
	0.422787
	1.5849m

	Advertising

	Adstock
	0.03251786
	1.66091*
	-0.0014376
	-1.59129m
	0.045437
	1.9336**

	Adstock{1}
	-0.04484153
	-1.75747*
	0.0004654
	0.41385
	
	

	Adstock{2}
	-0.02696789
	-0.98499
	-0.0009474
	-0.76748
	
	

	Adstock{3}
	0.03471297
	1.38853
	0.0001516
	0.12841
	
	

	Adstock{4}
	0.04500723
	1.86581*
	0.0006378
	0.55002
	
	

	Adstock{5}
	-0.01337944
	-0.65514
	-0.0003398
	-0.33556
	
	

	Press advertising
	
	
	-0.0049963
	-1.90017**
	0.102728
	1.1567

	Radio advertising
	
	
	-0.0023319
	-0.62069
	0.254043
	2.0269**

	Mailbox drops
	
	
	0.0000911
	0.02608
	-0.106858
	-0.8409

	New adv campaign
	
	
	-0.0033504
	-0.43510
	-0.917680
	-3.356***

	Events

	Information Day
	
	
	0.0019676
	0.66064
	-0.11828
	-1.124

	Careers Expo
	
	
	-0.0025194
	-0.76320
	0.437741
	3.629***

	Liaison
	
	
	0.0013365
	0.67058
	-0.056867
	-0.80526

	Graduation Day
	
	
	0.0001815
	0.03695
	-0.09204
	-0.51861

	Online marketing

	Facebook
	0.29744266
	3.5878***
	-0.0064597
	-0.89838
	0.542416
	2.169**


*     significant at α=0.10; **   significant at α=0.05; ***significant at α=0.01

Table 2. The results of analysis. 

As expected, the macro-factors, namely recession and weather, have significant effect on enrolments. In fact, the recession elasticity is negative. Bearing in mind that the proxy was the consumer confidence rating, we can suggest that recession does in fact have a positive effect on enrolments. Moreover, warmer weather conditions positively impact the level of enrolments. This may be due to the fact that the institution has more student intake in the first semester in comparison to the second semester. The effect of adstock on enrolment is not unequivocal. In general, there is a positive contemporaneous short-term effect while its single lag’s effect is negative. This means that increase in adstock is systematically associated with increase in the present level of enrolments and decrease in the next week’s enrolments. Also, there is a four-week-lag positive return on adstock. Website traffic is positively associated with the number of visitors, the number of visits from the servers situated in New Zealand and India. However, the greater the number of visits from the local region where the institution is located the lower is the general level of website activity. No marketing factors had impact on website visits except press advertising. However, press ads’ elasticity is negative. 

Focusing on particular marketing-mix factors, the new trades training complex has had a significant impact on the level of inquiries. From among the specific marketing-mix factors, radio advertising and Careers Expo are the most effective in generating additional enquiries. The short-term effects of press advertising, letter box drops, Information Day, high school liaison, and Graduation Day are not significant. The account in Facebook has a significantly positive effect on both the number of enquiries and enrolments. The interesting finding is the issue of return on the new advertising campaign: its effect is negative.          

As the autoregressive term in the enquiries equation is significant, we can calculate the long-term effects of marketing factors. The comparison of short-term versus long-term effects is given in Table 3 (a short-term effect is a one-time contemporary return in the dependent variable on a single unit increase in the independent variable while a long-term effect refers to the cumulative effect of the independent variable summed across all weeks).

	Factors
	Short-term effects
	Long-term effects
	Difference

	Trades complex
	0.422787
	0.44777
	0.02498

	Adstock
	0.045437
	0.04812
	0.00268

	Radio advertising
	0.254043
	0.26905
	0.01501

	Careers Expo
	0.437741
	0.46361
	0.02586

	Facebook
	0.542416
	0.57446
	0.03205


Table 3. The short-term and long-term effects of marketing-mix variables on enquiries  

The long-term effects of the marketing factors are marginally different to the short-term factors. The extent to which they differ is in the range 1-3%. This means that the greater proportion the effects are created in the short-term while a very small proportion comes from long-term adjustment.       
Conclusion

This study sheds some light on the complex issue of the effect of marketing factors on an ITP’s marketing performance. The study shows that marketing has significant impact on enrolment and enquiries. The important finding is that the level of enquires drives the level enrolments, although there seems to be a two-week lag in the process. This means that marketing departments can take “enquiries” as the key performance indicators due to the positive partial correlation between enrolments and enquiries. However, closer examination of website traffic needs to be undertaken. The reasons why website visits negatively impact enrolments should be investigated. The issue is possibly linked to the quality and maintenance of the main website. 

Moreover, most marketing-mix factors seem to become short-term tools of influence. The bulk of the effect comes in the short-term rather than long-term. In these respect, attention to long-term resonance creating campaigns would be beneficial. Moreover, the negative effect of the new advertising campaign on performance needs much closer scrutiny on the part of management and the marketing experts.                   
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